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OPERATION and MAINTENANCE MANUALS 

INSTRUCTIONS FOR USE 

1. Units placed on site using "Hook Truck" (Cleanaway Type) over cable pit. 

2. Cable pit to be under switchboard section of unit (rear). 

3. Attach hold down / anti-theft chains to location points at rear of unit (beside 
switchboard). 

4. Check engine lube oil level. 

5. Check engine coolant level. 

6. Check the battery is connected and the electrolyte level is correct. 

7. Connect cables to plugs via colour-coded sequence. 

8. Connect power inlet socket (240V). 

9. Connect communication socket. 

10. Connect pump station control socket. 

11. Check fuel level (mechanical gauge beside fill. point). 

12. Refer to section 6, Functional Description for start/run and connection procedure. 

13. Remember SAFETY is important ALWAYS wear your Personal Protection 
Equipment (PPE) 
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Section 
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1.0 GENERAL 

The following document describes the operation of the switchgear and relays installed 
into the change over switchgear cubicle. 
The document does NOT describe the detailed operation of the generator PLC or the 
operation of the pump starters on the site. 
The generator is a plug in device and can be removed from site by BW at their 
discretion. 
All sites are identical with respect to the control mechanism with only the size of the 
circuit breakers and associated switchgear changing. 

. 
. 

- 

. 

. 
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Of: 10 

Section 
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Page Revision No: Date: 21/06/04 Manual Issue No: 1 Date: 21/06/04 
. 

2.0 OPERATIONAL DESCRIPTION 
. 

. 

There are four components to the system. These are the Generator,. RTU, Pump MCC, 
and the Generator change over switchgear..The last component will be described 
within this document in detail. The remaining devices will be described in the BW . 

manual. 

2.1 GENERATOR 

The generator and associated PLC control all automatic aspects of the change over 
switchgear, in affect making the basic transfer switch into an Automatic Transfer switch 
(ATS). The ATS will only operate if the generator PLC is fully operational. 

The operation of the ATS is NOT fail safe and will NOT return to a predetermined 
condition on failure of the generator PLC or associated wiring. 

Mains fail timing and return to mains timing is all controlled within the generator PLC. 

2.2 RTU 

The RTU monitors several generator alarm conditions and will report these conditions 
to the system as required. 

The RTU can remotely start and stop the generator. The remote start will initiate a 
change over of the station to the generator. Stopping the generator will initiate a return 
to mains if available. 

2.3 PUMP STARTER MCC 

The pump starter MCC automatically starts and stops the pumps on demand 
determined by the wet well levels. 
The starter has not been modified in .any way to accommodate the generator ATS with 
the exception of the re-routing of the sub-mains cabling. 

2.3.1. MCC MAIN SWITCH 

The Main Switch in all cases refers to the Energex supply point of isolation. 

The existing main switch in the pump starter MCC, when labelled as the "Main Switch", 
will isolate the incoming Energex Mains Supply. 

For complete isolation of the switchboards where an automatic generator system is 
supplied the generator must also be isolated. 

. . 

This must be carried out at the generator CB in the generator canopy as well as 
switching the control to the "OFF" position. - 

Where a separate main switchboard has been installed the MCC Main Switch will 
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become the MCC Main Isolator. This isolator will isolate all incoming power to the MCC 
regardless of the generator condition. . 

2.3.2. MAINS AVAILABLE INDICATOR 
. . 

The mains available indicator mounted on the common control escutcheon is supplied. 
by a 24VDC signal originating from the RTU control supply. The polarity of the signal 
on the unit is dependent on the type of RTU on the site. 
The signal will be "ON" when the mains are healthy. 

This relay does not monitor the level or the rotation of the generator supply and has no 
bearing on the running of the pumps. 

2.3.3. MAINS FAIL IN MCC 

The mains fail relay in the MCC is the only device that assures the system has the 
correct rotation and supply available for the pumps to operate. 
When re-connecting the generator to a site it is necessary to check the rotation is also 
correct. 

2.3.4. GENERATOR RUNNING. 

The generator running indicator is supplied by a 24VDC signal from the generator 
battery system. 
The indicator will be "ON" when the generator is running as determined by the 
generator PLC. 

2.4 ATS CUBICLE 

The ATS cubicle comprises 3 sections as described below. The control function of all 
sites is identical including all relays and components with the exception of the size of 
the transfer switch and associated connection hardware. 

2.4.1. GENERATOR INTERFACE 

The generator interface is via a Clipsal 27 Pin plug and socket. 
The multicore cable is connected core 1 to pin 1 and 2-2 etc. . 

The Multicore cable is labelled wire No. 601 for core 1 to pin 1 and No.602 -Core2- 
Pin2 etc. 
This enables simple and quick reference to all wiring between the plug and the 
hardware within the ATS cubicle. 
All signals received from the generator are arranged to switch a relay powered from 

. the generator 24VDC system. 
The exceptio to this is the "Generator Not On Site" signal, which wires directly to the 
RTU via the interface terminals. 

All control signals to the Generator are via clean contacts. Both sides of the contact 
are issued to the generator. These contacts switch relays in the generator panel and 
are powered via the generator 24VDC system. 
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2.4.2. 

2.4.3. 

- 

RTU INTERFACE 

The RTU interface is via a hard wired loom or multicore cable and terminals. 
The Loom cable is specially numbered with the terminal numbers within the ATS 
cubicle. IE Core 23 is connected to terminal 23 and is labelled wire 623. - 

If a Multicore cable is utilised then core 1 is connected to Terminal 23 the labelled wire 
No. 623 for core 2 to terminal 24 and No.624 etc. 

This enables simple and quick reference to all wiring between the. RTU and the 
hardware within the ATS cubicle. 

The RTU connections are different for each site and may also have different polarities 
for each site according to the site hardware. 

All signals received from the. RTU are arranged to switch a relay powered from the 
RTU 24VDC system. IE Remote Start and Remote Stop only. 

All signals to the RTU are via clean contacts. Both.sides of the contact are issued to 
the RTU system. These contacts switch directly into the RTU Input cards. The voltage 
on these signal cables is 24VDC supplied from the RTU power supply. 

ATS AND CONTROL 

The transfer switch is a Terasaki Basic Transfer switch. 
The control of this switch is only achieved from the generator PLC. The PLC controls 
the relays GTSM and GTSG within the ATS panel. 

Energising GTSM if the Mains Volts are available will open the Generator CB and 
Close the Mains CB. 

Energising GTSG if the Generator Volts are available will open the Mains CB and 
Close the Generator CB. 

If volts are not available the motors in the BTS will not operate. (IE stay in the last 
condition. 
If the BTS does not operate the PLC will remove the transfer signal and assume a fault 
condition. This condition required manual operator intervention. 

Manual Operation: 
If manual operation is desired then the following steps must be carried out. 

Please note that it is not necessary to remove any covers when manually 
operating the CB's. 

If the PLC is issuing an undesirable status then the operation of the CB motors must 
first be isolated. This is best achieved by switching the CB's QM2 and QG1 to the off 
position. This removes the motor charge and open close commands to the operators. 
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If the PLC is not affecting the transfer switch these CB's may be left in the ON state. 

Manual Open: . 

To open a CB press the trip button on the motor operator "OR" toggle the spring wind 
Mechanism until the CB opens and the open state shOws in the window. 

Manual Close: 
To close a CB wind the motor spring wind mechanism until the CB closes and the 
Closed state shows in the window. 

Mains Fail detection: 
The mains fail relay detects the condition of the mains and issues a mains fail start 
signal to the PLC. 
The mains fail relay also operates the mains available indicator on the MCC common 
control panel. 
The mains fail signal also issues a condition to the RTU to indicate mains failed when 
the relay is de-energised. 

. 

. 

. 
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11 FYOFfiziSruett 
limaripat Q 4173 
BRLSBANE AVSTRALLA 

DIESEL GENERATOR SET 
LOAD TEST REPORT Ste" ot6,./D 

CU': etts L.) At -..x. *, 06 at 
DATE: V? 0103 

SERIAL NO: 0301*o-I IOB NOJCONTRACT NO 
ENGINE TYPE . 6'0% t 414 ENG. SERIAL NO 
ALTERNATOR TYPE: li 3 14 <- ALT SERIAL. NO: 
GOVERNOR TYPE: LL- S -:...__ STARTER MOTOR: 
OVERSPEED TYPE: 

UNDERSPEED TYPE: 
SHUTDOWN SO/ q... A 

HIGH WATER: VD c> 
LOW OIL PRESSURE SHUTDOWN: S. a 

g 
1racti 
tf. .1>c),1 ( 
er-c_ 

c)14 4- 10 KW: tS tj ttO 

TECHNICAN: 101Liiket4 II" INSPECTOR: 

OIL PRESSURE 

OIL TEMPERATURE 

JACKET WATER 
lnvtPERATURE 

LOAD% 
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47 Proprietary Street 
negalpa Q 4173 
BRISBANE AUSTRALIA 

GENERATOR SET SEP 0023/ D 

SOUND PRESSURE LEVEL TEST REPORT 

CLIENT: .13,11tSgeni 

SERIAL NO: c>.:=, 003. 
ENGINE TYPE: 

ALTERNATOR TYPE: 43 e-- 

SOUND LEVEL INSTRUMENT; fai.otv 

5 
7 

ALT 

4 

ENG 

8 9 

RAD 

2 1 I 2 

Position Layout 

11 

DATE: -iliscil°3 
JOBNO: 0.111214.eamawwwwwwwweremnftwant**10......,,,_,........ 

ENG. SERIAL NO: Ie.! / 

ALT. SERIAL NO' 

Remarks: 

Distance: 
Height: m 

POSITION SOUND LEVEL 
dB(A) 

LOAD % 

50 100 110 

3 6 .7 

4 

6 

7 

8 

9 

10 

11 

12 

Average 

7 

QUALITY ASSURANCE OFFICER: 

CUSTOMER TESTING OFFICER: 
TESTING OFFICER: 
WITNIS TESTING OFFICER: Pr2 1.0 C0,43/Fg _ 
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47 Proprietary Street 
Tinge fps Q 4173. 
BRISBANE AUSTRALIA 

SEP 0013 

'FINAL- INsparricN deasztasr 

This form is to be tempoletely filled out before any generating set leaves the 
factory. 

It it to be signed by the person doing the inspection and by their immediate 
supervisor. In the case of 0 nom-standard jab it at also be signed by the 
Special Projects Manager or the EngineerirsjManager. 

A qopy of this form is to be sent out with the plant concerned. 

Please neatly tick in the boxes provided'yhere applicable" and note any Cements 
in the space provided. 

RCCEL: SP 0 e SERIAL 0'3°5*C.42-7' EN=iItE ?D: / 3 c 
KB NO: 142(p7 Dim: 1/.9/03 CxT3R1 R '?.fit-S0/9-At 

woo.. Ww 

All wIds con inuous, neat and clean, 
. All bolts tightened. 
Bearers conpletely secured. 
No sharp owners. 

RADIATOR 

(1) 
(2) 
(3) 
(4) 
( 5) 

ENGliktE 

Radiator correctly mounted. 
Al]. pipework included and secure. 
Drain plug in place. 
water removed from radiator. 
Clamps on hoses tight. 

(1) Fen is correctly mounted. 
(2) All guards in place and secure. 
(3) Wiring loan is correct to drawing, securely fixed aril c arked aril is 

tem/noted in an appropriate terminal box. 
14) ' Battery ieadt ettached-ond secure and long enbogh for terminatice t 
(5) Air cleaner is properly mounted. 
(6) kagnatic pickup i.0 fitted and set to correct depth. 
(7) Exhaust pipe and 'silencer (where rewired) are fitted co y 
(8) Dip stick in place. ' 

(8) Oil rxamed from engine. 
(10) All fuel and oil unions completely tightened. 
(11) Allorderaloptionsare fitted and function correctly. 
(12) All parts secure, no damage. 
(13) All earths lest than 0.1 ohms. 
(14) Cables and hoset secure for transport. 

:Cr OBOL. SYSTEM (where applicsble) 

(lj 

(2) 
(a) 

(4) 

(S) 
(6) 
(7) 

Control functions as ordered, 
Control is mounted, corectly. 
All leads, terminals, psinted circa 
dampietely secure and marked correctly. 
Dust seals are fitted around doors. 
(ors hinged correctly. 
All earths less than 0.1 ohms. 
Fred Danger Lttels in cubicle. 

aitchgp-.ter are 
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FINAL INSPECTION CHDCKLIST PACE 2 

CONTROL sYSTEIM (eont) 

(8) 

(9) 
(10) 

Perspex shield sevare, clean and no sharp corners. 
Cables correct. no damage. 
Locks and keys Satisfactory. 

ALTERNATOR 

(1). 

(2) 

(3) 
(4) 

(5) 

(6) 

(7) 

FINISH 

Alternator is correctly mounted. 
Alternator leads are correctly mounted inside terminal box and marked 
correctly. 
A.V.R. is mounted, connected properly and set to coLA.;ct setting. 
COupling and adaptor are properly fastened between engine and alternator 
with correct size and tensile grade bolts. 
All options ordered are fitted and function properly. 
Alternator is correctly wired, for the appropriate voltage as per either 
Order or Bills of Material. 
Earth stud fitted. 

(1) Plant is painted to correct colour. 
(2) All blends in finish, especially paint runs, are completely removed. 

GEllaPAL /NSPECTION 

(1) 

(2) 

(3) 
(4) 

Genset is manufactured to correct engine/alternator/radiator/bases 
configuration as specified c Bill of Materials. 
All documents are in a sealed plastic bag and secured inside alternator 
terminal tax. 

a) Engine-, HandtoOk; 
b) Alternator RandbOok 
O) Warranty Card. 
d) Packing List 
e) Ttst Sheet 

No'OiliNo Water label is attached to positive battery lead. 
All labels are straight and in correct looatio0, 

SIGNE:a: 117-421.- Hte'14,t() I'MPECFOR 

GUALI1Y AS 

COVERNIS: 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 21 of 543



Sewerage System Performance Improvements 

BrisbaneCit 

Backup Diesel Generators for Pump Stations. 

Brisbane 
Water )A; 

PROJECTS - ENGINEERING 

Sewerage System Performance Improvements 
Backup Diesel Generators for Pump Stations 

FUNCTIONAL SITE TESTS FOR GENERATOR, 
AUTOMATIC TRANSFER SWITCH, AND RTU 

Prepared by Alan Mooney 
Telephone - 07 3403 3356 
Facsimile - 07 3403 0205 

Document ID Genset Functional Tests 

Date of Issue June 2003 

Revision Rev 1 

G: \185 SEW_DRAIN\255 Des_Const \8890 Transport\MultiCatchment\SQTX Sew Sys Per Imp% Implementation\BW50080- 

04-05 Progress Rd\OMM Wiles\Generator\Genset Functional Tests Revl.doc 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 22 of 543



Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations 

Actions are shown in RED 

1 MANUAL MODE FUNCTIONAL TESTS 

1.1 Manual Mode Start 
Turn the AUTO - TEST - MAN- OFF selector switch to the MANUAL position. 
Press the MANUAL START push button to start the generator. 
The generator set is allowed 3 attempts to start. 
If it fails to start on the third attempt, the generator is locked out on FAIL TO START Alarm. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
RESULTS: PASS/FAIL NOTES 

1.2 Stopping the generator in the Manual Mode. 
Press the MANUAL STOP push button. 
If the generator is still GEN ATS operation. The MANUAL TRANSFER TO MAINS is 
initiated. 
When the GEN ATS is Open, the generator will enter the cool down time of 1 second. 
After the cool down time, the generator will shut down. 
RESULTS: PASS/FAIL NOTES 

2 TEST MODE FUNCTIONAL TESTS 

2.1 Test Mode Start - and test of Manual Mode interruption 
Select this operation by turning the AUTO - TEST - MAN- OFF selector switch to the TEST 
position. 
The generator shall begin to crank. 
Change the selector MAN while the generator is operating on TEST: to test that the system 
shall change to MANUAL TRANSFER TO GEN. 
Press the MANUAL STOP push button. 
RESULTS: PASS/FAIL " NOTES 

2.2 Continue Test 
Select TEST operation again by turning the AUTO - TEST - MAN- OFF selector switch to 
the TEST position. 
The generator shall begin to crank. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close 
RESULTS: PASS/FAIL NOTES 
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations 

2.3 Stopping Generator In The Test Mode - To Test Mains Failure /Genset 
Restart During Shutdown 

Select this operation by turning the AUTO - TEST - MAN- OFF selector switch to the 
AUTO or OFF position. 
The GEN ATS shall Open and the MAINS ATS shall Close 
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes. 

During this time turn off the Mains to the site 
When Mains Failure occurs during the cool down period the generator shall transfer back to 
the GENERATOR ATS without shutting down. 
RESULTS: PASS/FAIL NOTES 

2.4 Stopping generator in the Test Mode. 
Select this operation by turning the AUTO - TEST - MAN- OFF selector switch to the 
AUTO or OFF position. 
The. GEN ATS shall Open and the MAINS ATS shall Close 
After the cool down time of 5 minutes, the generator will shut down. 
RESULTS: PASS/FAIL NOTES 

2.5 Test Mode Selected with genset unavailable (fault or GEN CB off). 
Make GENSET unavailable 
Select this operation by turning the AUTO - TEST - MAN- OFF selector switch to the TEST 
position. 
Observe results - Genset discussion of preferred results (unit should not start?) 
RESULTS: PASS/FAIL NOTES 

3 AUTOMATIC MODE FUNCTIONAL TESTS 

3.1 Automatic Start 
Select this operation by turning the AUTO - TEST.- MAN- OFF selector switch to the 
AUTO position. 
Turn off the Mains to the switchboard. 
The Phase Failure Relay from the clients switch board shall give a Start Signal for the 
generators to run. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
RESULTS: PASS/FAIL NOTES 
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations 

3.2 Stopping the generator in the Auto Mode -and testing genset restart for 
mains failure during cool-down. 

Turn on the Mains to the switchboard 
The Phase Failure Relay from the clients switch board shall give a Stop Signal for the 
generator 
There is a 2 minute proving time for the Phase Failure Relay. 
After the 2 minute proving time the GEN ATS shall Open and the MAINS ATS shall Close 
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes. 

During this time turn off the Mains to the site 
When Mains Failure occurs during the cool down period the generator shall transfer back to 
the GENERATOR ATS without shutting down. 
RESULTS: PASS/FAIL NOTES 

3.3 Stopping the generator in the Auto Mode - continued. 
Turn on the Mains to the switchboard 
The Phase Failure Relay, from the clients switch board shall give a Stop Signal for the 
generator 
There is a 2 minute proving time for the Phase Failure Relay. 
After the 2 minute proving time the GEN ATS shall Open and the MAINS ATS shall Close 
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes. 
After the cool down time, the generator will shut down. 
RESULTS: PASS/FAIL - NOTES 

3.4 Automatic ATS Transfer To Genset- Mains ATS Failure 
Disable MAINS ATS CB 
Restart the generator in Auto by turning off the Mains 
The MAINS ATS will fail to Open: After a5 second delay an Alarm shall be generated and 
the MAINS CONNECTED indicator shall flash to indicate the Alarm. 
The system shall then return back to MAINS ATS operation. 
Stop the generator using the Stop button 
RESULTS: PASS/FAIL NOTES 

3.5 Automatic ATS Transfer - Gen ATS Failure 
Re-enable the MAINS ATS CB 
Disable GEN ATS CB 
Restart the generator in Auto by turning off the Mains 
The GEN ATS will fail to Close: After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate the Alarm. 
The system shall return back to MAINS ATS operation. 
Stop the generator using the Stop button 
RESULTS: PASS/FAIL NOTES 
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations 

3.6 Automatic ATS Transfer To Mains - Gen ATS Failure 
Disable GEN ATS CB 
Restart the generator in Auto by turning off the Mains 
The GEN ATS will fail to Open. 
After a 5 second delay an Alarm shall be generated and the GENERATOR CONNECTED 
indicator shall flash to indicate the Alarm. 
The system shall return back to GEN ATS operation. 
Stop the generator using the Stop button 
RESULTS: PASS/FAIL NOTES 

3.7 Automatic ATS Transfer To Mains - Mains ATS Failure 
Re-enable the GEN ATS CB 
Disable MAINS ATS CB 
Restart the generator in Auto by turning off the Mains 
The MAINS ATS will fail to Close. 
After a 5 second delay an Alarm shall be generated and the MAINS CONNECTED indicator 
shall flash to indicate the Alarm. 
The system shall return back to GEN ATS operation. 
RESULTS: PASS/FAIL NOTES 

3.8 Running in Auto and umbilical looses connection. 
Select this operation by turning the AUTO - TEST - MAN- OFF selector switch to the 
AUTO position. 
Turn off the Mains to the switchboard. 
The Phase Failure Relay from the clients switch board shall give a Start Signal for the 
generators to run. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close: 
Remove umbilical plug 
Observe results - Genset discussion of preferred results (ATS returns to MAINS?) 
RESULTS: PASS/FAIL NOTES 

3.9 Running in Auto and genset trips or faults. 
Select this operation by turning the AUTO - TEST - MAN- OFF selector switch to the 
AUTO position. 
Turn off the Mains to the switchboard. 
The Phase Failure Relay from the clients switch board shall give a Start Signal for the 
generators to run. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
Cause Genset trip or fault 
Observe results - Genset discussion of preferred results (ATS returns to MAINS?) 
RESULTS: PASS/FAIL NOTES 
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations 

4 REMOTE START/STOP TESTS 

4.1 Remote start command. 
Select this operation by turning the AUTO - TEST - MAN- OFF selector switch to the 
AUTO position. 
Initiate a Remote Start Command from the BW Control Room 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time before it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
RESULTS: PASS/FAIL NOTES 

4.2 Remote stop command. 
Initiate a Remote Start Command from the BW Control Room 
The GEN ATS shall Open and the MAINS ATS shall Close 
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes. 
After the cool down time, the generator will shut down. 
RESULTS: PASS/FAIL NOTES 

4.3 Remote Start with genset unavailable. 
Make GENSET unavailable 
Initiate a Remote Start Command from the BW Contiol Room 
Observe results - Genset discussion of preferred results (unit should not transfer to MAINS?) 
RESULTS: PASS/FAIL NOTES 

4.4 Remote Stop with when running with MAINS not available unavailable. 
Select this operation by turning the AUTO - TEST - MAN- OFF selector switch to the 
AUTO position. 
Turn off the Mains to the switchboard. 
The Phase Failure Relay from the clients, switch board shall give a Start Signal for the 
generators to run. 
Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise. 
Once the generator is running there is a 30 second warm up time befor6 it is ready to accept 
load. 
After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall 
Close. 
Initiate a Remote Start Command from the BW Control Room 
Observe results - Genset discussion of preferred results (unit should not transfer to MAINS?) 
RESULTS: PASS/FAIL NOTES 

5 SPECIFIC PROBLEM CHECKS (Variations to Functional Spec) 

5.1 RTU JO and IDTS Alarms 
The assumption is that all RTU IO and alarms have been proven by NCS. 
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations 

5.2 From discussions on Indooroopilly Rd: 
If the Genset ATS trips when genset is running - will ATS switch back to Mains? 
If the Genset ATS trips when genset is running (medium alarm) - will ATS switch back to 
Mains? 

If the Genset on-board CB trips when genset is running - will ATS switch back to Mains? 

If the Mains ATS trips when genset is not running - will the genset start? 
Eg Monitor the Mains ATS and allow the Gen ATS to take load when the Mains ATS is 
tripped. The problem is that genset start is initiated by PFR above the ATS. 

If Mains trips amd no genset start is initiated (?) and then Remote Start signal is sent will unit 
start and then transfer to GENSET 

Does a Remote start "reset" the tripped ATS CB or provide a "work-around"? 

5.3 From M&E: 
The remote start ( from control room ) was sent with the Generator CB in the off / tripped 
position. 
The generator started and the ATS Switched to generator supply. 
The generator continued to run with out supplying the site (CB was off) and failed to 
transfer back to the available Energex supply with out a remote stop signal. 

5.4 From Contract: 
Performance guarantee of not less than 0 8pu at alternator terminals during startup - measure 
volts drop on start-up of load. 
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations 

6 FAULTS - TO BE TESTED WHERE REQUIRED 

6.1 HIGH HIGH Alarm Operation. 
The Generator CB is Opened immediately. 
The generator is shut down immediately. 

The following alarms will initiate a HIGH HIGH Alarm condition :- 
Emergency Stop Fault 
MEN Fault 
Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay 
High Engine Temperature Shutdown Fault, 30 second Startup Delay 
Low Radiator Level Fault, 5 Second Delay 
Over Speed Fault 

6.2 HIGH Alarm Operation 
The Generator CB is Opened immediately. 
Once the generator circuit breaker is opened, the generator will run through its normal cool 
down time and shut down. 

The following alarms will initiate a HIGH Alarm condition:- 
Generator Under Speed Fault, 5 Second Delay 
Alternator Under Voltage Fault, 5 Second Delay 
Alternator Over Voltage Fault, 5 Second Delay 
Generator CB Tripped Fault 
Alternator High Temperature Fault, 30 Second Startup Delay 

6.3 MEDIUM Alarm Operation. 
A Normal Shutdown shall be Initiated. 
If the GEN ATS does not Open then the Generator CB is Opened. 

The following alarms will initiate a MEDIUM Alarm condition :- 

Fuel Empty Level Fault, 5 Second Delay 
Fail To Start Fault, 3 Attempts 

6.4 LOW Alarm Operation. 
A Warning has occurred on the generator. The generator will not shut down for this level' of 
alarm. 

The following alarms will initiate a LOW Alarm condition :- 

. Low Oil Pressure Warning Alarm, 10 Seconds Startup Delay . 

High Engine Temperature Warning Alarm, 30 Second Startup Delay 
Fuel Low Level Alarm, 5 Second Delay 
Battery Charger AC Supply Failed Alarm, 60 Second Delay 
Control Battery Low Volts Alarm, 30 Second Delay 
Start Battery Low Volts Alarm, 60 Second Delay 
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations 

. AT A LATER DATE?"?, 

3. NON-PERMANENT SITE, MANUAL MODE 
3.1. To operate GI in.a Non-Permanent Site Location in MANUAL Mode. 
3.2. Connect the generator cables to the site generator CB ensuring the site generator CB is 
OFF. See BCC procedures. 
3.3. A plug with shorting links is required to be installed. It is required to be plugged into the 
27 Pin Station Plug. 
3.3.1. Pins 11 and 12 are required to be connected. This is to indicate that the Mains ATS is 
Closed. If they are not connected a MAINS ATS Alarm shall be indicated. 
3.4. Select from the AUTO - TEST - MAN- OFF selector switch to the MANUAL position. 
3.5. Press the MANUAL START push button to start the generator. 
3.6. The geneiator will begin to crank. 
3.6.1. If it fails to start within the 10 seconds, the starter motor is stopped and a delay of 10 
seconds before it will attempt to restart. 
3.6.2. The generator set is allowed 3 attempts to start. 
3.6.3. If it fails to start on the third attempt, the generator is locked out on FAIL TO START 
Alarm. 
3.6.4. When the generator starts, the starter motor is stopped by a stop cranking input which 
measures the speed of the generator. 
3.6.5. Once the generator has started, there is a 10 second time delay for the oil pressure to 
stabilise. 
3.6.6. If the oil pressure is not up to pressure after the 10 second time delay, the generator 
shall shut down on LOW OIL PRESS Alarm. 
3.6.7. Once the generator is running there is a 5 second warm up time before it is ready to 
accept load. 
3.7. .To connect the generator to the site load. 
3.7.1. Manually switch over to the generator supply via the site CB's. See BCC procedures. 
3.7.2. Do not use the MANUAL TRANSFER TO GENor the MAN TRANSFER TO MAINS 
push buttons. 
3.8. To disconnect the generator from the site load. 
3.8.1. Manually switch over to the mains supply via the site CB's. See BCC procedures. 
3.8.2. Do not use the MANUAL TRANSFER TO GENor the MAN TRANSFER TO MAINS 
push buttons. 
3.9. To stop the generator in the MANUAL Mode. 
3.9.1. When the generator is running, it may be stopped by pressing the MANUAL STOP push 
button. 
3.9.2. The generator will enter the cool down time of 1 second. 
3.9.3. After the cool down time, the generator will shut down. 
3.9.4. Once the generator has shut down there is a 15 second delay before it may be restarted. 
This is to ensure the engine has mechanically stopped. 

G: \185 SEW_DRAIN\255 Des_Const\8890 Transport\MultiCatchment\SQTX Sew Sys Per Imp \6 Implementation\BW50080- 

04-05 Progress Rd\OMM \Files\Generator\Genset Functional Tests Rev I .doc 9 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 30 of 543



COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: SAT for BW Generator Change Over Panels Sheet: 1 

Of: 7 

Section 

Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04 

I.0 SITE ACCEPTANCE TEST 2 

1.1 INTRODUCTION 2 
1.2 PRODUCTION UNIT INFORMATION. 2 
1.3 SAFETY PRECAUTIONS 2 

2.0 ELECTRICAL EARTHING SYSTEM 3 

2.1 ELECTRICAL CONTINUITY AND RESISTANCE OF THING SYSTEM 3 
22 CONTINUITY TEST SHEET 3 

3.0 INSULATION RESISTANCE/ HIGH POT TEST 

3.1 INSULATION RESISTANCE TEST 3 
3.2 LOW VOLTAGE SWITCHBOARDS INSULATION 'TEST 3 

4.0 GENERAL WIRING AND VISUAL INSPECTION 4 

4.1 GENERAL WIRING AND VISUAL INSPECTION 4 
4.2 SWITCHGEAR VISUAL CHECKLIST 4 
4.3 TERMINAL VISUAL CHECKLIST 4 
4.4 RELAY VISUAL CHECKLIST 5 

5.0 CONTINUITY & PRE-COMMISSIONING TEST 6 

5.1 CONTINUITY TEST 6 

6.0 COMPONENT OPERATIONAL TEST .7 
6.1 COMPONENT OPERATION TEST 7 
6.2 AC CONTROL SYSTEMS 7 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: SAT for BW Generator Change Over Panels Sheet: 2 

Of 7 

Section 

Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04 

1.0 SITE ACCEPTANCE TEST 

1.1 Introduction - 

Complete EVERY box below-, if items are not applicable indicate 
conipleted at the end of the checklist 
Aim: This Commissioning list is to be completed by the person/s 
the switchboard in question. The commissioning list is designed 
Scope: This Commissioning list is designed to test the operation 
subject to test by building services qualified personnel. 

by a N/A in the check box, any comments can be 
. 

who are undertaking the commissioning and testing of 
to check the fundamental wiring of the switchboard. 
of the. MSB and Controls only. Building wiring is 

Legend of Symbols 
. 

Check Box, 0 Setting to be recorded, . ----> and Action to take 

1.2 Production Unit Information . 

Job Number - \O - Job Descri don s.... , 
Name Signature Date 

Testing Officer 
Witness . 

1.3 Safety precautions 
Outlined below are some common safety procedures and First Aid Instruction. 

SAFETY FIRST . 

. 

1) Never test live boards alone. Always infOrm others of your actions and intentions. 
2) Isolate mains or REMOVE TEST PLUG and locate close to testing area under your control. 
3) Isolate the switchboard main switch and all circuitbreakers and fuses to completely remove all possibility of 

switching a live conductor when not deliberately required. 
. 

4) Tag all Distribution as DO NOT OPERATE removing only after tested and safe. 
5) Insure NO LIVE WIRES are exposed at any time and a CLEAR TESTING AREA and escape route at all times. 
6) PROTECTIVE CLOTHING and eyewear should be worn at all times when working within Live board or when 

appropriate. 
. 

. 

. . 

Test Carried out by Signed... Date... 

Test witnessed by ' Signed... Date... 

Authorised By: 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests - 

Subject: SAT for BW Generator Change Over Pariels Sheet: 3 

Of: 

Section 

Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04 - 

2.0 

2.1 

M 
3000:2000) 
® 

. 

ELECTRICAL EARTHING SYSTEM . 

Electrical continuity and resistance of earthing system . . 

Maximum resistance of the Earthing system within the switchboard is 0.5 ohms (AS/NZS 

Test resistance of the Earthing system . < S^2 ohms 

2.2 Continuity Test Sheet 
ITEM DETAIL COMPARTMENT. DESIGNATION AND TEST RESULT 

Test resistance of Earthing system to 
compartment Answer in Ohms 

Extension Main Eth Bar Generator 

1- All Earth's wired and continuous , - - .---: ' - IL 
2 All metal work earthed where resuired 
3 Isolate Individual Earth Systems and 

check continuity. 
_ ./ 

3.0 INSULATION RESISTANCE/ HIGH POT TEST 

3.1 Insulation Resistance Test 
Insulation resistance of whole or part of an installation must be a minimum of 1 Meg/ohm 

(AS/NZS 3000:2000) 
M Insulation test conducted on all internal circuits 
-9 All Selector Switches, Isolators and CB's are in the off position 
----> All electronic equipment susceptible to high voltage damage to be isolated. 

3.2 Low Voltage Switchboards Insulation Test 
MEGGAR VOLTAGE 1000 V VOLTS ' 

INSTRUMENT DETAILS 90-s-c)90 

ACROSS 

Join Red, White & Blue Phases and 
Neutral, Test to Earth 

RESULT 
(M.OHM) 

High Pot 

Red Phase to White, Blue & N 't tkOC. IAA_ 
White Phase to Red, Blue and N 7 tkno A _. 
Blue Phase to Red, White & N . ) 402) ) .-IL 
N to Red, White & Blue 7 y ..11-. 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By: . 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: SAT for BW Generator Change Over Panels Sheet: 4 Section 
Of: 7 

Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04 

4.0 GENERAL WIRING AND VISUAL INSPECTION 

4.1 General Wiring and Visual Inspection 
El Electrical Construction Coversheet Completed and correct 

4.2 Switchgear Visual Checklist 
-4 Carry out visual and mechanical checks to Switchgear 

ITEM 

NO: 

DETAIL Switchboard compartments 

Transfer switch 
corn' -rtment 

Main switch 
area 

Generator in 
encrl . 

1 Main Switch totally isolates SWBD ., 
i.";\.. --.,C 

/ c 
--,-.14..,___i3s._ 

Mains transfer switch device isolates 
mains from loed. (IE switchboard) i-, e.;Ir 

2 
Generator transfer switch operates 
and isolates generator from the load. 
And mechanical interlock works 

INt\e.....,,,-....\ 

1:....,-,N.,0,,, 
c_s 

3 
Cables tight and correct phase 
rotation. Colour match. I / / 

4 Main Switch Correct Rating/Label / / / 
5 

Neutral cable connected and 
continuous and tight. V / . PI - ....,.....% 

ITEM - DETAIL COMPARTMENT DESIGNATION AND TEST RESULT 
Switchboard extension Existing Switchboard. 

Where moiled. 
1 All CBs operate correctly / 

All incoming terminal numbers as 
per drawings - 

/ 
3 

Check wire numbers to core 
numbers. Random selection. 

/ / 
4 

All wires numbered as per 
drawin s random ins action 

/ 
. / 

5 
Cables loomed and bushed 
correctly to all cornpartments. / / 

6 . 

7 

4.3 Terminal Visual Checklist 
-4 Carry out visual and mechanical checks on Site terminals 

Test Carried out by 

Test witnessed by 

Authorised By 

Signed... Date... 

Signed... Date... 

Ink 
/RI 16 di I. 
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i. 

COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject SAT for BW Generator Change Over Panels Sheet: 5 Section 

Of: 7 

Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04 

ITEM DETAIL COMPARTMENT AND TEST RESULT 
Switchboard extension Existing Board 

1 All Terminals tight ( Randomly 
check ) . / 

2 Secure by End Clamps (Check 
All) 

. / / 
3 Labelled correctly ./ . 

4 

4.4 Relay Visual Checklist 
Carry out visual and mechanical checks on Relays 

ITEM DETAIL COMPARTMENT AND TEST RESULT 
_ Relays labelled correctly as per Dms - 

2 All rela coils correct volta e i 
3 Does relay require Diode fitted? 
4 Common Bus Link on relays fitted / 
5 All numbering correct I 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By: 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: SAT for BW Generator Change Over Panels Sheet: 
Of 

Section 

Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04 

5.0 CONTINUITY & PRE -COMMISSIONING TEST 

.5.1 Continuity Test . 

Wiring of circuits and connections are correct to constructed wiring schematics. 
Random Continuity Test using Buzzer. 
Visual Check of all wiring. 

-* Open all Circuit breakers and remove all fuse links 
--> Install Test plug in generator end. 
--> Install RTU terminal Plugs into terminals 
-- By pressing the relevant buttons and observing the relevant feedback LED all circuits will be 

checked. 
Test each circuit in turn with corresponding drawings 

ITE 
M 

NO 

Test description - 

. 

Action Observation Result of 
test 

Transfer to Mains - Press Button 1 Observe Relay GTSM .." 
2 Transfer to Gen Press Button 2 Observe Relay GTSG v 
3 Generator Failed Press Button 3 Observe Relay GF i/ 
4 Generator Fault Press Button 4 Observe Relay GFR 
5 Gen Runnin Press Button ft, Observe Rela GRUN 

Check Door Indicator is on when relay 
is ON 

6 Generator Connected Press Button f ..1 Observe Relay GCONN V 
7 Doors Opened Press Button. 1.4 Observe Relay GOPEN 
8 CB Iris ed Press. Button Observe Rela GCBT 6,- 

9 Not in Auto Press Button 0 it Observe Relay GNAUTO 
se 

V. _ 10 Generator Not On Site Press Buttonles II Observe Indicator 
11 Spare . 

15 Remote Start Press Button 15 Observe Relay GSTART 
16 Remote Stop Press Button 16 Observe Relay GSTOP v 

1 Mains Failed Close QM1 Indicator ON when PFR is ON v 

- 

Check Door Indicator is ON when PFR 
is ON 

2 ATS to Mains Manual Change to 
Mains 

Indicator ON when TXS in Mains 
.." 

3 ATS To Gen . Manual change to 
Gen 

Indicator ON when TSX in GEN 

4 Remote Start Press PB 15 Indicator is on when PB is ON '(.0,,4' , 

5 Remote Slot Press PB 16 Indicator is on When PB is ON '544.1.;' i _ 

6 Generator is missin Press PB 10 Indicator is on when PB is ON V 
Ft*, 

Test Carried out by 4.0 /-7 ei 

Test witnessed by... 

Authorised By: 

DateA,'- 
DateA:26-7C;a 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: SAT for BW Generator Change Over Panels Sheet: 7 

Of: 7 

Section 

Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04 

6.0 COMPONENT OPERATIONAL TEST 

6.1 Component Operation Test 
Correct Operation and Voltages 

0 All set points and parameters set to test values if required. 

6.2 AC Control Systems 

-> Open all circuit breakers and remove all fuse links 

Test each circuit indiyiduallY, replacing fuses and closing circuit breakers in turn. 

AFTER VOLTAGE APPLIED 
-> Apply mains supply 
-3 Carry out voltage and operational checks (ie switch operation etc) 

-4 Bridge control points to check operation as per BW commissioning Sheet 

-> Apply generator voltage and check operation 
-> Return to normal and fail the mains 
-+ Return the mains 
-> Carry out a manual transfer 

ITEM 
NO: 

DETAIL New Extension 
Test Result 

1 Mains Incoming Voltage Measured OK 
2 All CB's are turned off and isolate Crts 
3 Phase Fail operates correctly / 

Test Carried out by Signed... 

Test witnessed by ... . .. Signed... 

Authorised By: 

Date... 

Date... 

TICTIttAIPA'S 7 Mow 7ffi14 
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r. 

Brisbane City 

Brisbane 
Water Mi 

BRISBANE WATER 
Network Control Systems 

IDTS POINT COMMISSIONING SHEET 

AND GENERATOR SUPPLY 

OPERATIONAL CHECKS 

Pump Station. Generator Connection 
Project (STTX-I910) 

DATE: 25/5/04 

Site Name: SP069 Progress Rd 
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Brisbane Water - Network Control Systems Section 

NOTE: Some (or all) of the Generator associated IDTS points may be Scan 
Inhibited in the IDTS system. Remove the Scan Inhibit from these points 
before proceeding with these tests 

IDTS Point : Generator Offsite 

Action . Observation Result 

Connect the Control interface lead to the 
station 

Confirm that GENERATOR OFFSITE 
alarm return to normal is received by IDTS 

in 
Disconnect the Control interface lead to 
the station 

Confirm that GENERATOR OFFSITE 
alarm is received by IDTS 

Reconnect the Control interface lead to the 
station 

IDTS Point : Security Door limit switch 

Action Observation Result 

Open a canopy door on the Generator Confirm that SECURITY 
DOOR LIMIT' SWITCH alarm is 
received by. IDTS. 

Close the canopy door Confirm that SECURITY 
DOOR LIMIT_SWITCH alann return to 
normal. receivedby IDTS- 

LOTS Point : Generator Low_ ad 
Action Observation Result 

Make the Generator low fuel warning 1 

alarm active 
Confirm that GENERATOR LOW FUEL 
alarm is received by IDTS 

III 
Deactivate the Generator low fuel warning 
alarm 

Confirm that GENERATOR LOW FUEL . 

alarm return to normal is received by IDTS 

IDTS Point : Generator Warning 

Action Observation Result 

Make the Generator warning alarm active 
ex b low fuel) 

Confirm that GENERATOR WARNING 
alarm is received b IDTS 

Deactivate the Generator warning alarm Confirm that GENERATOR WARNING 
alarm return to normal is received by IDTS 

IDTS Point : Generator Commonjault 

Action Observation Result 

Make the Generator common fault alarm 
active 

Confirm that GENERATOR 
COMMON FAULT alarm is received by 
IDTS 

Deactivate the Generator common fault ' 

alarm 
Confirm that GENERATOR 
COMMON FAULT alarm return to 
normal. is received by IDTS- 

1111 

WeNPUSSIOXIcer,Dkectorv1.C1421B11ftensIcaminisianinalGenerator IDTS Proaress.doc Pane 2 of 5 
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Brisbane Water - Network Control Systems Section 

IDTS Point : Generator Automatic 

Action Observation Result 

Turn the generator to local mode Confirm that GENERATOR 
AUTOMATIC alarm is received by IDTS 

Return. the generator to automatic mode Confirm that GENERATOR 
AUTOMATIC alarm return to normal is 
received by IDTS 

IDTS Point : Generator CB tripped 

Action Observation Result 

Trip the Generator circuit breaker Confirm that GENERATOR 
CB TRIPPED alarm is received by IDTS 

Reset the Generator circuitbreaker Confinnthat GENERATOR 
CB_TRIPPED alarm return to normal is 
received by IDTS 

IDTS Point : Generator Running 

Action ' Observation Result 

Start the Generator (off line only) Confirm that GENERATOR RUNNING 
alarm is received by IDTS 

111111 

Stop. the Generator Confirm that GENERATOR RUNNING 
alarm return to normal is received by IDTS 

IDTS Control Points : Generator Remote run request 

& Generator Remote stop request 

Action Observation Result 

Confirm the Generator is available to run, 
but not running 

° 

Set the IDTS control point GENERATOR 
REMOTE RUN REQUEST and send to 
the site 

Confirm That the Generator startsand nuns 
off-line 
Confirm that GENERATOR RUNNING 
alarm is received by IDTS 

Set the IDTS control point GENERATOR 
REMOTE STOP REQUEST and send to 
the site 

Confirm that the Generator stops 

Confirm that GENERATOR RUNNING 
alarm return to normal is received by IDTS 

IDTS Point : Power supply Energex_power 

Action Observation Result 

Turn the generator to local mode 

Fail the Energex power Confirm that POWER SUPPLY 
ENERGEX POWER alarm is received by 
IDTS 

Restore the Energex power Confirm that POWER_SUPPLY 
ENERGEX POWER alarm return to 
normal is received by IDTS 

air,NRASSOfticer DirectorvICM21BMaenstommisioninalGenerator JOTS Prowess.doo Page 3 of 5 
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Brisbane Water - Network Control Systems Section 

IDTS Point : Generator Connected and 

Generator supply operational checks 

NOTE: The purpose of these operational checks is; 

- to confirm Generator is capable of starting all available pumps on site 
"simultaneously" (each pump start separated 01141 by the RTU /PLC minimum 

pump start separation time), and running all pumps continuously for at least one 
minute. 
to confirm the pumps are interlocked under Generator supply (where required) 
to confirm the code changes have not interfered with the operation of the 
Surcharge Imminent probe. 

Action Observation Result 

Ensure the Generator is in Automatic 
mode 

Ensure the pumps are selected for local 
mode. 

. 

Ensure there is enough sewage in the well 
for_the pumps to um_cnnlinvously for one 
minute 

' 

Fail the Energex power to the Generator Confirm that the Generator starts and 
supplies power to the station 
Confirm that GENERATOR 
CONNECTED alarm is received by IDTS 

Press all pumps local start buttons together Confirm that all pumps (available under 
Generator supply) start 

Sites: Billan St, Musgrave Rd, Centenary Confum the RTU will run a maximum of 
one pump under generator supply. Hwy / Kooringal Dr, Manet St, Sanananda 

St and Sinnamon Rd. 
Site: Creek Rd / Oldfield Rd Confirm the RTU will run a maximum of 

two pumps under generator supply. 
Restore Energex power and record the 
time taken for the Generator controller to 
return the station power to Energex 
supply 

Time for station power to return to 
Energex supply 
Confirm that GENERATOR 
CONNECtED alarm return to normal is 
received by IDTS 

ReCord time taken for the Generator to 
stop after station power to ittiuns to 
Energex supply 

Time for Generator to stop after station 
power to returns to Energex supply 

GACNPMSS \Officer Dlrecton4ACM2113WicienstommisloninolGenerator IDTS Prooress.doc. ' Paae.4 of 5 
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Brisbane Water - Network Control Systems Section 

Pump Automatic operation, and 

Surcharge Imminent operation under Generator supply 

Action Observation Result 

Fail the Energex power to the Generator Confirm that the Generator starts and 
supplies power to the station 

Ensure the pumps are selected for remote 
mode 

. 

Fixed speed pump sites: 
Confirm that the duty pump lowers the 
well to the Duty A stop level and stops 
Variable speed. pump sites: - 

1E1 

Confirm that the duty pump operates on 
variable speed control satisfactorily 

Ensure the well-level is below the Duty A 
start level using pump local control as 
required 
Ensure the pumps are selected for remote 
mode and are stopped 1111 
Activate the surcharge imminent probe for 
at least 10 sec 

Confirm that WET WELL 
SURCHARGE IMMINENT alarm is 
received by IDTS 
Confirm that all pumps (available under 
Generator supply) start 

Ensure the well does not fall below the 
Duty A stop level by selecting local mode 
for the pumps as required 

. 

Return the surcharge imminent probe to 
normal 

Confirm that WET WELL - 

SURCHARGE IMMINENT alarm return 
to normal is received by' IDTS 

Restore Energex power indication to the 
Generator and allow the Generator 
controller to return the station power to 
Energex supply 

Commissioning Notes: 

1. partialy tested and Site Left In Off Position (13-5-04) 

2: Wiring issues for Common Logic resolved (14/5/04) 

3. Site retested on 14/5/04 

4. Site left in Auto 14/5/04 

IDTS Points and Generator Supply 

Operational Checks commissioned by ...Peter Rennex Date 14/5/04 

GACNPMSS\Office_r DirectonACM21BVftenscommisionIncAGenerator IDTS Proaress.doc Paos.5.5 
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41i EQUW 
ESTABLISHED 1981 

DIESEL STANDBY GENERATOR 

LOCAL CONTROL PANEL 

FUNCTIONAL DESCRIPTION 

FOR 

Brisbane City Council 

19th May 2003 
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ABBREVIATIONS 

GI Generator 1 Diesel 
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1. GENERAL 

1.1. The PLC for the above operation is a GE Fanuc IC693CPU350. This 
program has been designed for the use on G1. The operation below controls 
G1. 

1.2. A mode selector switch selects how G1 shall operate : 

1.2.1. Off 

1.2.2. Manual Mode 

1.2.3. Test Mode. 

1.2.4. Automatic Mode. 

2. MANUAL. MODE 

2.1. To operate G1 MANUAL Mode. 

2.2. Select this operation by turning the AUTO - TEST - MAN- OFF selector 
switch to the MANUAL position. 

2.31 Press the MANUAL START push button to start the generator. 

2.4. The generator will begin to crank. 

2.4.1. If it fails to start within the 10 seconds, the starter motor is stopped and 
a delay of 10 seconds before it will attempt to restart. 

2.4.2. The generator set is allowed 3 attempts to start. 

2.4.3. If it fails to start on the third attempt, the generator is locked out on 
FAIL TO START Alarm. 

2.4.4. When the generator starts, the starter motor is stopped by a stop 
cranking input which measures the speed of the generator. 

2.4.5. Once the generator has started, there is a 10 second time delay for 
the oil pressure to stabilise. 

2.4.6. If the oil pressure is not up to pressure after the 10 second time delay, 
the generator shall shut down on LOW OIL PRESS Alarm. 

2.4.7. Once the generator is running there is a 5 second warm up time 
before it is ready to accept load. 
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2.5. To Manual Transfer to Generator in the MANUAL Mode. 

2.5.1. Start the generator and wait for the generator to run up to speed and 
voltage and ready to accept load. 

2.5.2. Press the MANUAL TRANSFER TO GEN push button. 

2.5.3. The MAINS ATS shall Open. 

2.5.4. After a 30 second delay the GEN ATS shall Close. 

2.5.5. If the MAINS ATS fails to Open. 

2.5.5.1. After a 5 second delay an Alarm shall be generated and the 
MAINS CONNECTED indicator shall flash to indicate the 
Alarm. 

2.5.5.2. The system shall return back to MAINS ATS operation. 

2.5.6. If the GEN ATS fails to Close. 

2.5.6.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

2.5.6.2. The system shall return back to MAINS ATS operation. 

2.6. To Manual Transfer to Mains in the MANUAL Mode. 

2.6.1. The GENERATOR ATS is Closed. 

2.6.2. Press the MAN TRANSFER TO MAINS push button. 

2.6.3. The GEN ATS shall Open. 

2.6.4. After a 30 second delay the MAINS ATS shall Close. 

2.6.5. If the GEN ATS fails to Open. 

2.6.5.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

2.6.5.2. The system shall return back to GEN ATS operation. 

2.6.6. If the MAINS ATS fails to Close. 
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2.6.6.1. After a 5 second delay an Alarm shall be generated and the 
MAINS CONNECTED indicator shall flash to indicate the 
Alarm. 

2.6.6.2. The system shall return back to GEN ATS operation. 

2.7. To stop the generator in the MANUAL Mode. 

2.7.1. When the generator is running, it may be stopped by pressing the 
MANUAL STOP push button. 

2.7.2. If the generator is still GEN ATS operation. The MANUAL TRANSFER 
TO. MAINS is initiated'. 

2.7.3. When the GEN ATS is Open, the generator will enter the cool down 
time of 1 second. 

2.7.4. After the cool downtime, the generator will shut down. 

2.7.5. Once the generator has shut down there is a 15 second delay before it 
may be restarted. This is to ensure the engine has mechanically 
stopped. - 
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3. NON-PERMANENT SITE, MANUAL MODE 

3.1. To operate G1 in a Non-Permanent Site Location in MANUAL Mode. 

3.2. Connect the generator cables to the site generator CB ensuring the site 
generator CB is OFF. See BCC procedures. 

3.3. A plug with shorting links is required to be installed. It is required to be 
plugged into the 27 Pin Station Plug. 

3.3.1. Pins 11 and 12 are required to be connected. This is to indicate that 
the Mains ATS is Closed. If they are not connected a MAINS ATS 
Alarm shall be indicated. 

3.4. Select from the AUTO- TEST - MAN- OFF selector switch to the MANUAL. 
position. 

3.5. Press the MANUAL START push button to start the generator. 

3.6. The generator will begin to crank. 

3.6.1. If it fails to start within the 10 seconds, the starter motor is stopped and 
a delay of 1.0 seconds before it will attempt to restart. 

3.6.2. The generator set is allowed 3 attempts to start. 

3.6.3. If it fails to start on the third attempt, the generator is locked out on 
FAIL TO START Alarm. 

3.6.4. When the generator starts, the starter motor is stopped by a stop 
cranking input which measures the speed of the generator. 

3.6.5. Once the generator has started, there is a 10 second time delay for 
the oil pressure to stabilise. 

3.6.6. If the oil pressure is not up to pressure after the 10 second time delay, 
the generator shall shut down on LOW OIL PRESS Alarm. 

3.6.7. Once the generator is running there is a 5 second warm up time 
before it is ready to accept load. 

3.7. To connect the generator to the site load. 

3.7.1. Manually switch over to the generator supply via the site CB's. See 
BCC procedures. 

3.7.2: Do not use the MANUAL TRANSFER TO GEN or the MAN 
TRANSFER TO MAINS push buttons. 
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3.8. To disconnect the generator from the site load. 

3.8.1. Manually switch over to the mains supply via the site CB's. See BCC 
procedures. 

3.8.2. Do not use the MANUAL TRANSFER TO GEN or the MAN 
TRANSFER TO MAINS push buttons. 

3.9. To stop the generator in the MANUAL Mode. 

3.9.1. When the generator is running, it may be stopped by pressing the 
MANUAL STOP push button. 

3.9.2. The generator will enter the cool down time of 1 second. 

3.9.3. After the cool down time, the generator will shut down. 

3.9.4. Once the generator has shut down there is a 15 second delay before it 
may be restarted. This is to ensure the engine has mechanically 
stopped. 
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4. TEST OPERATION 

4.1. To operate the generator in the TEST Mode. 

4.2. Select this operation by turning the AUTO - TEST - MAN- OFF selector 
switch to the TEST position. 

4.3. If the selector is changed to MAN while the generator is operating on TEST, 
the system shall change to MANUAL TRANSFER TO GEN. 

4.4. The generator shall begin to crank. 

4.4.1. If it fails to start within the 10 seconds, the starter motor is stopped and 
a delay of 10 seconds before it will attempt to restart. 

4.4.2. The generator is allowed 3 attempts to start. 

4.4.3. If it fails to start on the third attempt, the generator is faulted on FAIL 
TO START Alarm. 

4.5. When the generator starts, the starter motor is stopped by a stop cranking 
input which measures the speed of the generator. 

4.6. The MAINS ATS shall Open. 

4.7. Once the generator has started, there is a 10 second time delay for the oil 
pressure to stabilise. 

4.8. If the oil pressure is not up to pressure after the 10 second time delay, the 
generator shall shut down on LOW OIL PRESS Alarm. 

4.9. Once the generator is running there is a 5 second warm up time before it is 
ready to accept load. 

4.10. After the warm up time has expired and the MAINS ATS has been open for 
30 seconds the GEN ATS shall Close. 

4.11. If the MAINS ATS fails to Open. 

4.11.1. After a 5 second delay an Alarm shall be generated and the MAINS 
CONNECTED indicator shall flash to indicate the Alarm. 

4.11.2. The system shall shut down and return back to MAINS ATS operation. 

4.12. If the GEN ATS fails to Close. 
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4.12.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall.flash to indicate the 
Alarm. 

4.12.2. The system shall shut down and return back to MAINS ATS operation. 

4.13. To stop the generator in the TEST Mode. 

4.13.1. Select this operation by turning the AUTO - TEST - MAN- OFF 
selector switch to the AUTO or OFF position. 

4.13.2. The GEN ATS shall Open. 

4.13.3. After a 30 second delay the MAINS ATS shall Close. 

4.13.4. If the GEN ATS fails to Open. 

4.13.4.1.After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

4.13.4.2.The system shall return back to GEN ATS operation. 

4.13.5. If the MAINS ATS fails to Close. 

4.13.5.1.After a 5 second delay an Alarm shall be generated and the 
MAINS CONNECTED indicator shall flash to indicate the 
Alarm. 

4.13.5.2.The system shall. return back to GEN ATS operation. 

4.13.6. When the GEN ATS is Open, the generator will enter the cool down 
time of 5 minutes. 

4.13.7. After the cool down time, the generator will shut down. 

4.13.8. If a Mains Failure occurs during the cool down period the generator 
shall transfer back to the GENERATOR ATS without shutting down. 

4.13.9. Once the generator has shut down there is a 15 second delay before it 
may be restarted. This is to ensure the.engine has mechanically 
stopped. 
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5. AUTOMATIC OPERATION 

5.1. To operate the generator in the AUTO Mode. 

5.2. Select this operation by turning the AUTO - TEST - MAN- OFF selector 
switch to the AUTO position. 

5.3. The Phase Failure Relay from the clients switch board shall give a Start 
Signal for the generators to run. 

5.4. The Remote Start Command. 

5.4.1. The generator shall begin to crank. 

5.4.1.1. If it fails to start within the 10 seconds, the starter motor is 
stopped and a delay of 10 seconds before it will attempt to 
restart. 

5.4.1.2. The generator is allowed 3 attempts to start. 

5.4.1.3. If it fails to start on the third attempt, the generator is faulted on 
FAIL TO START Alarm. 

5.4.2. When the generator starts, the starter motor is stopped by a stop 
cranking input which measures the speed of the generator. 

5.4.3. The MAINS ATS shall Open. 

5.4.4. Once the generator has started, there is a 10 second time delay for 
the oil pressure to stabilise. 

5.4.5. If the oil pressure is not up to pressure after the 10 second time delay, 
the generator shall shut down on LOW OIL PRESS Alarm. 

5.4.6. Once the generator is running there is a 5 second warm up time 
before it is ready to accept load. 

5.4.7. After the warm up time has expired and the MAINS ATS has been 
open for 30 seconds the GEN ATS shall Close. 

5.4.8. If the MAINS ATS fails to Open. 

5.4.8.1.. After a 5 second delay an Alarm shall be generated and the 
MAINS CONNECTED indicator shall flash to indicate the 
Alarm. 
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5.4.8.2. The system shall shut down and return back to MAINS ATS 
operation. 

5.4.9. If the GEN ATS fails to Close. 

5.4.9.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

5.4.9.2. The system shall shut down and return back to MAINS ATS 
operation. 

5.5. To stop the generator in the AUTO Mode. 

5.5.1. The Phase Failure Relay from the clients switchboard shall give a 

Stop Signal for the generators to run. 

5.5.2. The Remote Stop Command. 

5.5.3. There is a 2 minute proving time for the Phase Failure Relay. 

5.5.4. After the 2 minute proving time the GEN ATS shall Open. 

5.5.5. After a 30 second delay the MAINS ATS shall Close. 

5.5.6. If the.GEN ATS fails to Open. 

5.5.6.1. After a 5 second delay an Alarm shall be generated and the 
GENERATOR CONNECTED indicator shall flash to indicate 
the Alarm. 

5.5.6.2. The system shall return back to GEN ATS operation. 

5.5.7: If the MAINS ATS fails to Close. 

5.5.7.1. After a 5 second delay an Alarm shall be generated and the 
MAINS CONNECTED indicator shall flash to indicate the 
Alarm. 

5.5.7.2. The system shall return back to GEN ATS operation. 

5.5.8. When the GEN ATS is Open, the generator will enter the cool down 
time of 5 minutes. 

5.5.9. After the cool down time, the generator will shut down. 

5.5.10. If a Mains Failure occurs during the cool down period the generatbr 
shall transfer back to the GENERATOR ATS without shutting down. 
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5.5.11. Once the generator has shut down there is a 15 second delay before it 
may be restarted. This is to ensure the engine has mechanically 
stopped. 
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6. FAULT OPERATION 

6.1. Emergency Stop Operation. 

6.1.1. Operation of the Emergency Stop push button immediately shuts down 
the generator and Opens the Generator CB. The Emergency Stop is 
latched, and requires manual resetting to release the Emergency Stop 
push button. 

6.1.2. After the Emergency Stop push button is released, a fault reset will 
need to be initiated to reset the PLC. 

6.2. HIGH HIGH Alarm Operation. 

6.2.1. The Generator CB is Opened immediately. 

6.2.2. The generator is shut down immediately. 

6.2.3. The following alarms will initiate a HIGH HIGH Alarm condition :- 

6.2.3.1. Emergency Stop Fault 

6.2.3.2. MEN Fault 

6.2.3.3. Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay 

6.2.3.4. High Engine Temperature Shutdown Fault, 30 Second Startup 
Delay 

6.2.3.5. Low Radiator Level Fault, 5 Second Delay 

6.2.3.6. Over Speed Fault 

6.3. HIGH Alarm Operation 

6.3.1. The Generator CB is Opened immediately. 

6.3.2. Once the generator circuit breaker is opened, the generator will run 
through its normal cool down time and shut down. 

6.3.3. The following alarms will initiate a HIGH Alarm condition: - 

6.3.3.1. Generator Under Speed Fault, 5 Second Delay 

6.3.3.2. Alternator Under Voltage Fault, 5 Second Delay 

6.3.3.3. Alternator Over Voltage Fault, 5 Second Delay 
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6.3.3.4. Generator CB Tripped Fault 

6.3.3.5. Alternator High Temperature Fault, 30 Second Startup Delay 

6.4. MEDIUM Alarm Operation. 

6.4.1. A Normal Shutdown shall be Initiated. 

6.4.2. If the GEN ATS does not Open then the Generator CB is Opened. 

6.4.3. The following alarms will initiate a MEDIUM Alarm condition :- 

6.4.3.1. Fuel Empty Level Fault, 5 Second Delay 

6.4.3.2. Fail To Start Fault, 3 Attempts 

6.5. LOW Alarm Operation. 

6.5.1. A Warning has occurred on the generator. The generator will not shut 
down. 

6.5.2. The following alarms will initiate a LOW Alarm condition :- 

6.5.2.1. Low Oil Pressure Warning Alarm, 10 Seconds Startup Delay 

6.5.2.2. High Engine Temperature Warning Alarm, 30 Second Startup 
Delay 

6.5.2.3. Fuel Low Level Alarm, 5 Second Delay 

6.5.2.4. Battery Charger AC Supply Failed Alarm, 60 Second Delay 

6.5.2.5. Control Battery Low Volts Alarm, 30 Second Delay 

6.5.2.6. Start Battery Low Volts Alarm, 60 Second Delay 
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OPERATION and MAINTENANCE MANUALS 

INSTRUCTIONS FOR USE 

1. Units placed on site using "Hook Truck" (Cleanaway Type) over cable pit. 

2. Cable pit to be under switchboard section of unit (rear). 

3. Attach hold down / anti-theft chains to location points at rear of unit (beside 
switchboard). 

4. Check engine lube oil level. 

5. Check engine coolant level. 

6. Check the battery is connected and the electrolyte level is correct. 

7. Connect cables to plugs via colour-coded sequence. 

8. Connect power inlet socket (240V). 

9. Connect communication socket. 

10. Connect pump station control socket. 

11. Check fuel level (mechanical gauge beside fill point). 

12. Refer to section 6, Functional Description for start/run and connection procedure. 

13. Remember SAFETY is important ALWAYS wear your Personal Protection 
Equipment (PPE) 

14291_Bdsbane Water 08M_SP069_Manual.doc 
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OPERATION and MAINTENANCE MANUALS 

INSTRUCTIONS FOR USE 

1. Units placed on site using "Hook Truck" (Cleanaway Type) over cable pit. 

2. Cable pit to be under switchboard section of unit (rear). 

3. Attach hold down / anti-theft chains to location points at rear of unit (beside 
switchboard). 

4. Check engine lube oil level. 

5. Check engine coolant level. 

6. Check the battery is connected and the electrolyte level is correct. 

7. Connect cables to plugs via colour-coded sequence. 

8. Connect power inlet socket (240V). 

9. Connect communication socket. 

10. Connect pump station control socket. 

11. Check fuel level (mechanical gauge beside fill point). 

12. Refer to section 6, Functional Description for start/run and connection procedure. 

13. Remember SAFETY is important ALWAYS wear your Personal Protection 
Equipment (PPE) 

14291_Brisbane Water O&M_SP069_Manual.doc 
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POWER Units for 
Gensets (Saran) 

2.9L/4039/4.5/6.8L 
(128/008/158/258) 

WO A 

A 
/Mk 

John Deere Usine de Saran 
OMCD16564 (03JAN00) 

Printed in Germany 
ENGLISH 77. 
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Introduction 
THIS MANUAL COVERS the following engines for 
generator sets: 

ENGINE FAMILY 
300-SERIES 

POWERTECW 

ENGINE MODEL 
CD3029DF128 
CD4039DF008 
CD4039TF008 
CD4045DF158 
CD4045HF158 
CD4045TF158 
CD4045TF258 
CD6068HF158 
CD6068TF158 
CD6068TF258 

READ THIS MANUAL carefully to learn how to operate 
and service your engine correctly. Failure to do so 
could result in personal injury or equipment damage. 

THIS MANUAL SHOULD BE CONSIDERED a 

permanent part of your engine and should remain with 
the engine when you sell it. 

MEASUREMENTS IN THIS MANUAL are given in 
metric. Use only correct replacement parts and 
fasteners. Metric and inch fasteners may require a 
specific metric or inch wrench. 

WRITE ENGINE SERIAL NUMBERS and option codes 
in the spaces indicated in the Record Keeping Section. 
Accurately record all the numbers. Your dealer also 
needs these numbers when you order parts. File the 
identification numbers in a secure place off the engine 
or machine. 

RIGHT-HAND AND LEFT-HAND sides are determined 
by standing at the drive or flywheel end (rear) of the 
engine and facing toward the front of the engine. 

SETTING FUEL DELIVERY beyond published factory 
specifications or otherwise overpowering will result in 
loss of warranty protection for this engine. 

POWERTECH is a trademark of Deere & Company 

Information relative to emissions regulations 
Depending on final destination, this engine can meet 
the emissions regulations according to the US 
Environmental Protection Agency (EPA), California Air 
Resources Board (CARB) and for Europe, the 
Directive 97/68/EC relating the measures against the 
emissions of gaseous and particulates pollutants from 
internal combustion engines. In this case an emission 
label is stuck on the engine. 

Emission regulations prohibit tampering with the 
emission-related components listed below which would 
render that component inoperative or to make any 
adjustment on the engine beyond published 
specifications. It is also illegal to install a part or 
component where the principal effect of that 
component is to bypass, defeat, or render inoperative 
any engine component or device which would affect 
the engine conformance to the emissions regulations. 
To summarize, it is illegal to do anything except return 
the engine to its original published specifications. 

List of emission-related components: 

Fuel injection pump 
Intake manifold 
Turbocharger 
Charge air cooling system 
Piston 

CALIFORNIA PROPOSITION 65 WARNING 
Diesel engine exhaust and some of its constituents are known to 

the State of California to cause cancer, 
birth defects and other reproductive harm. 

DPSG.CD03523,1 -19-01JUL99-1/1 

112699 
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Maintenance/1000 hours/1 year 
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Continued on next page 

All information, illustrations and specifications in this manual are based on 
the latest information available at the time of publication. The right is re- 
served to make changes at any time without notice. 

COPYRIGHT' 1999 
DEERE & COMPANY 

European Office Mannheim 
All rights reserved 

A John Deere ILLUSTRUCTION' Manual 
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Maintenance Records 
USING MAINTENANCE RECORDS 

To obtain the best performance, economy and service 
life from your engine, ensure service is carried out 
according to this present manual and recorded in the 
following pages. It is recommended that your engine 
Distributor or your Dealer carry out this service work 
and stamp the appropriate case. 

Keeping an accurate account of all service performed 
on your engine will give more value to the machine 
when you resell it. 

John Deere oils and coolants have been formulated to 
give maximum protection and performance to your 
engine. We recommend only genuine John Deere 
service products and replacement parts. 

To protect your rights under the warranty ensure all 
scheduled services are carried out and recorded. If 
your engine is covered by extended warranty, it is 
important to maintain this record for the duration of the 
warranty. 

DPSG,CD03523,6 -19-05JUL99-1/1 

100 HOURS OF OPERATION 

l Engine oil, replace 

0 Engine oil filter, replace 

0 Hose connections, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG.CD03523,7 -19-05JUL99-1/1 

02-1 112699 

PN=7 
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Maintenance Records 

500 HOURS OF OPERATION 

0 Engine oil, replace 
0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,C003523.8 -19-05J0L99-1/1 

1000 HOURS OF OPERATION 

0 Engine oil, replace 

O Engine oil filter, replace 

0 Fuel filter, replace 

O Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Air intake system, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DP5G,C003523,9 -19-05JUL99-1/1 
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Maintenance Records 

1500 HOURS OF OPERATION 

O Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

2000 HOURS OF OPERATION 

DPSG,CD03523,10 -19-05JUL99-11i 

Engine oil, replace 

0 Engine oil filter, replace 

Fuel filter, replace 

0 Check belt and tensioning system 

Crankcase vent tube, clean 

Cooling system, drain and flush (if COOL-GARD is not used) 

Valve clearance, adjust (POWERTech) 

Air intake system, check 

Vibration damper, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,59 -19-16AUG99-1/1 

02-3 112699 
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Maintenance Records 

2500 HOURS OF OPERATION 

0 Engine oil, replace 0 Cooling system, drain and flush (if COOL-GARD is used) 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,C003523.60 -19-16AUG99-1/1 

3000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

Cl Fuel filter, replace 

0 Check belt and tensioning system 

CI Crankcase vent tube, clean 

0 Air intake system, check 

Number of hours: 

Date: 

Job done by: 

Comments: 

. 

Dealer or distributor stamp 

DPSG,C003523,61 -19-16AUG99-1/1 

02-4 112699 

PN=10 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 68 of 543



Maintenance Records 

.500 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

0 Fuel filter, replace 

O Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp . 

Date: 

Job done by: 

4000 HOURS OF OPERATION 

DPSG.CD03523.62 -19-16AUG99-1/1 

0 Engine oil, replace 

0 Engine oil filter, replace 

El Fuel filter, replace 

El Check belt and tensioning system 

El Crankcase vent tube, clean 

El Cooling system, drain and flush (if COOL-GARD is not used) 

O Valve clearance, adjust (POWERTech) 

0 Air intake system, check 

0 Vibration damper, check 

Number of hours: 

Date: 

Comments: Dealer or distributor stamp 

Job done by: 

DPSG,C003523.63 -19-16AU099-1/1 

02-5 112699 
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Maintenance Records 

4500 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Oyibration damper, replace (6 cyl.) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,64 -19-16AUG99-1/1 

5000 HOURS OF OPERATION 

0 Engine oil, replace 

O Engine oil filter, replace 

CI Fuel filter, replace 

0 Check belt and tensioning system 

CI Crankcase. vent tube, clean 

O Injection nozzles, replace 

CI Air intake system, check 

CI Cooling system, drain and flush (if COOL-GARD is used) 

Number of hours: Comments: Dealer or distributor stamp 

Date: - 

Job done by: 

DPSG,CD03523.65 -19-16AUG99-1/1 

02-6 112699 
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Maintenance Records 

4500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

6000 HOURS OF OPERATION 

DPSG,CD03523,66 -19-16AUG99-1/1 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Cooling system, drain and flush (if COOL-GARD is not used) 

O Valve clearance, adjust (POWERTech) 

0 Air intake system, check 

0 Vibration damper, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,67 -19-16AUG99-1/1 

02-7 112699 
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Maintenance Records 

6500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DP5G.0003523,68 -19-16AU099-1/1 

7000 HOURS OF OPERATION 

D Engine oil, replace 

CI Engine oil filter, replace 

O Fuel filter, replace 

0 Check belt and tensioning system 

El Crankcase vent tube, clean 

Air intake system, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523.69 -19-16AUG99-1/1 

02-8 112699 
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Maintenance Records 

414500 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

0 Cooling system, drain and flush (if COOL -CARD is used) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

8000 HOURS OF OPERATION 

DPSG,C003523.70 -19-16AUG99-1/1 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Check belt and tensioning system 

El Crankcase vent tube, clean 

0 Cooling system, drain and flush (if COOL-GARD is not used) 

0 Valve clearance, adjust (POWERTech) 

0 Air intake system, check 

0 Vibration damper, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523.71 -19-16AUG99-1/1 

02-9 112699 
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Maintenance Records 

8500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

El Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: . 

Job done by: . 

DPSG,C003523,72 -19-16AUG99-1/1 

9000 HOURS OF OPERATION 

0 Engine oil, replace 

El Engine oil filter, replace 

O Fuel filter, replace 

O Check belt and tensioning system 

El Crankcase vent tube, clean 

0 Air intake system, check 

CI Vibration damper, replace (6 cyl.) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523.73 -19-16AUG99-1/1 

02-10 mess 

PN=16 
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Maintenance Records 

0500 HOURS OF OPERATION 

1 Engine oil, replace 

Engine oil filter, replace 

1 Fuel filter, replace 

D Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,74 -19-16AUG99-1/1 

4110000 HOURS OF OPERATION 

Engine oil, replace 

Engine oil filter, replace 

71 Fuel filter, replace 

71 Check belt and tensioning system 

ri Crankcase vent tube, clean 

D Air intake system, check 

n Cooling system, drain and flush 

Valve clearance, adjust (POWERTech) 

Thermostat, replace 

El Vibration damper, check 

71 Injection nozzles, replace 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523.75 -19-16AUG99-1/1 

02-11 112699 
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Record Keeping 
POWERTECI -V MEDALLION 

A medallion is located on the rocker arm cover which 
identifies each engine as a John Deere POWERTECW 
engine. 

POWERTECH is a trademark of Deere & Company 

POWCZECH 
4c liter 

DPSG,CD03523.11 -19- 05JUL99- 1/1 

ENGINE SERIAL NUMBER PLATE 

POWERTech engine 

Each engine has a 13-digit John Deere serial number. 
The first two digits identify the factory that produced 
the engine: 

"CD" indicates the engines was built in Saran, France. 

300-Series engine 

Your engine's serial number plate (A) is located on the 
right-hand side of cylinder block behind the fuel filter 
for POWERTech engines and near the fuel supply 
pump on 300-Series engines. 

DPSG.CD03523,12 -19-05JUL99-111 

03-1 112699 
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Record Keeping 

ORECORD ENGINE SERIAL NUMBER 

Record all of the numbers and letters found on your 
engine serial number plate in the spaces provided below. 

This information is very important for repair parts or 
warranty information. 

Engine Serial Number (B) 

Engine Model Number (C) 

Coefficient of Absorption Value (D) 

BA A 

4$ II II: 

300-Series engine plate 

B 

S D 

JOHN DEERE 
Engine Serial Number 

.CD4045T123456. 

43-CD4045TF158 X.XX7 

DEERE & COMPANY MOLINE, ILLINOIS MADE IN FRANCE 

. POWERTech engine plate 

0 

DPSG.CD03523,13 -19-05JUL99-1/1 

03-2 112699 
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Record Keeping 

ENGINE OPTION CODES 

JOHN DEERE NUMBER CD6068H123456 

6068HF158 
1100 1200 1300 1400 1500 
2500 2700 2800 2900 3000 
5700 6000 6200 6400 6500 

111 

6.8 L 171 EC 
1600 1700 1800 1900 2100 2300 2400 
3100 3500 4000 4300 5200 5500 5600 
6600 7500 7600 8600 8700 8800 

Order: 280000000 000000 OPTION CODES 

1 

Engine option code label 

In addition to the serial number plate, OEM engines 
have an engine option code label affixed to the rocker 
arm cover. These codes indicate which of the engine 
options were installed on your engine at the factory. 
When in need of parts or service, furnish your 
authorized servicing dealer or engine distributor with 
these numbers. 

An additional sticker may be also delivered (in a plastic 
bag attached to the engine or inserted in the machine 
documentation). It is recommended to stick this option 
code list sticker either: 

On this page of your Operator's manual below this 
section. 

Or 

On the "Engine Owner's Warranty" booklet under the 
title OPTION CODES (Engine manufacturing 
configuration). 

NOTE: The Machine Manufacturer may have already 
stuck it at a specific accessible place (inside 
the enclosure or close to a maintenance area). 

The engine option code label includes an engine base 
code (A). This base code must also be recorded along 
with the option codes. At times it will be necessary to 
furnish this base code to differentiate two identical 
option codes for the same engine model. 

The first two digits of each code identify a specific 
group, such as alternators. The last two digits of each 
code identify one specific option provided on your 
engine, such as a 12-volt, 55-amp alternator. 

NOTE: These option codes are based on the latest 
information available at the time of publication. 
The right is reserved to make changes at any 
time without notice. 

If an engine is ordered without a particular component, 
the last two digits of that functional group option code 
will be 99, 00, or XX. The list on the next page shows 
only the first two digits of the code numbers. For future 
reference such as ordering repair parts, it is important 
to have these code numbers available. To ensure this 
availability, enter the third and fourth digits shown on 
your engine option code label in the spaces provided 
on the following page. 

NOTE: Your engine option code label may not contain 
all option codes if an option has been added 
after the engine left the producing factory. 

If option code label is lost or destroyed, 
consult your servicing dealer or engine 
distributor selling the engine for a replacement. 

Continued on next page DPSG.CD03523,14 -19-05.11:11_99-112 

03-3 112699 
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Record Keeping 

Option 
Codes 

Engine Base Code: 

Description Option 
Codes 

Description 

11 Rocker Arm Cover 45 Balancer Shaft 
12 Oil Filler Neck 46 Cylinder Block With Liners and Camshaft 
13 Crankshaft Pulley 47 Crankshaft and Bearings 
14 Flywheel Housing 48 Connecting Rods and Pistons 
15 Flywheel 49 Valve Actuating Mechanisms 
16 Fuel Injection Pump 50 Oil Pump 
17 Air inlet 51 Cylinder Head With Valves 
18 Air cleaner 52 Auxiliary Gear Drive 
19 Oil pan 54 Oil heater 
20 Coolant pump 55 Shipping stand 
21 Thermostat Cover 56 Paint Option 
22 Thermostat 57 Coolant Inlet 
23 Fan Drive 59 Oil Cooler 
24 Fan Belt 60 Add-on Auxiliary Drive Pulley 
25 Fan 62 Alternator Mounting 
26 Engine Coolant Heater 64 Exhaust Elbow 
27 Radiator 65 Turbocharger 
28 Exhaust Manifold 66 Temperature Switch 
29 Ventilator System 67 Electronic Tachometer Sensor 
30 Starting Motor 68 Damper 
31 Alternator 69 Engine Serial Number Plate 
32 Instrument Panel 74 Air Conditioning System Compressor Mounting 
35 Fuel Filter 75 Air Restriction Indicator 
36 Front Plate 76 Oil Pressure Switch 
37 Fuel Transfer Pump 86 Fan Pulley 
39 Thermostat Housing 87 Automatic Belt Tensioner 
40 Oil Dipstick 88 Oil Filter 

1 Belt Driven Front Auxiliary Drive 91 Special Equipment (Factory Installed) 
3 

0444 
Starting Aid 97 Special Equipment (Field Installed) 
Timing Gear Cover with Gears 98 Shipping 

DPSG,CD03523,14 -19-05JUL99-2/2 

03-4 112699 
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Record Keeping 

RECORD FUEL INJECTION PUMP MODEL 
NUMBER 

Record the fuel injection pump model and serial 
information found on the serial number plate (A). 

Model No. RPM 

Manufacturer's No. 

Serial No. 

OPSG.CD03523,15 -19-07JUL99-1/1 

03-5 112699 
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Safety 
OR ECOGNIZE SAFETY INFORMATION 

This is a safety-alert symbol. When you see this symbol 
on your machine or in this manual, be alert to the 
potential for personal injury. 

Follow recommended precautions and safe operating 
practices. 

I- 
DX,ALERT -19-29SEP98-1/1 

UNDERSTAND SIGNAL WORDS 

A signal word-DANGER, WARNING, or CAUTION-is 
used with the safety-alert symbol. DANGER identifies the 
most serious hazards. 

DANGER or WARNING safety signs are located near 
specific hazards. General precautions are listed on 
CAUTION safety signs. CAUTION also calls attention to 
safety messages in this manual. 

A DANGER 

A WARNING 

A CAUTION 

0. 

DX,SIGNAL .-19-03MAR93--111 

05-1 112699 

PN=23 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 81 of 543



Safety 

ENGINE LIFTING PROCEDURE 

ACAUTION: The only recommended method for 
lifting the engine is with JDG23 Engine Lifting 
Sling (A) and safety approved lifting straps (B) 
that come with engine. Use extreme caution 
when lifting and NEVER permit any part of the 
body to be positioned under an engine being 
lifted or suspended. 

Lift engine with longitudinal loading on lifting 
sling and lifting straps only. Angular loading 
greatly reduces lifting capacity of sling and 
straps. 

NOTE: if engine does not have lifting straps, universal 
straps can be procured through service parts 
under part numbers JD-244-1 and JD-244-2. 

t If not equipped, install lifting straps and torque to 
200 tIrn (145 lb-ft). 

2. Attach JDG23 Engine Lifting Sling (A) to engine lifting 
straps (B) and overhead hoist. 

IMPORTANT: Lifting straps are designed to lift the 
engine and accessories such as 
radiator, air filter and other small 
components. If larger components, 
such as power take-off, transmission, 
generator air compressor... etc, are 
attached to engine, the lifting straps 
provided with engine or through parts 
channel are not intended for this 
purpose. Technician is responsible for 
providing adequate lifting devices under 
these situations. See machine manuals 
for additional information on removing 
engine from machine. 

3. Carefully move engine to desired location. 

DPSG,C003523,95 -19-060CT99-1/1 

05-2 112699 
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Safety 

OOLLOVV SAFETY INSTRUCTIONS 

Carefully read all safety messages in this manual and on 
your machine safety signs. Keep safety signs in good 
condition. Replace missing or damaged safety signs. Be 
sure new equipment components and repair parts include 
the current safety signs. Replacement safety signs are 
available from your John Deere dealer. 

Learn how to operate the machine and how to use 
controls properly. Do not let anyone operate without 
instruction. 

Keep your machine in proper working condition. 
Unauthorized modifications to the machine may impair the 
function and/or safety and affect machine life. 

If you do not understand any part of this manual. and need 
assistance, contact your John Deere dealer. 

DX,READ -19-03MAR93-1/1 

itREVENT MACHINE RUNAWAY 

Avoid possible injury or death from machinery runaway. 

Do not start engine by shorting across starter terminals. 
Machine will start in gear if normal circuitry is bypassed. 

NEVER start engine while standing on ground. Start 
engine only from operator's seat, with transmission in 
neutral or park. 

DX,BYPAS1 -19-29SEP98-1/1 

05-3 112699 
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Safety 

HANDLE FUEL SAFELY-AVOID FIRES 

Handle fuel with care: it is highly flammable. Do not refuel 
the machine while smoking or when near open flame or 
sparks. 

Always stop engine before refueling machine. Fill fuel tank 
outdoors. 

Prevent fires by keeping machine clean of accumulated 
trash, grease, and debris. Always clean up spilled fuel. 

DX,FIRE1 -19-03MAR93-111 

PREPARE FOR EMERGENCIES 

Be prepared if a fire starts. 

Keep a first aid kit and fire extinguisher handy. 

Keep emergency numbers for doctors, ambulance service, 
hospital, and fire department near your telephone. 

6X,FIRE2 -19-03MAR93-1/1 

HANDLE STARTING FLUID SAFELY 

Starting fluid is highly flammable. 

Keep all sparks and flame away when using it. Keep 
starting fluid away from batteries and cables. 

To prevent accidental discharge when storing the 
pressurized can, keep the cap on the container, and store 
in a cool, protected location. 

Do not incinerate or puncture a starting fluid container. 

DX.FIRE3 -19-16APR92-1/1 

05-4 112699 
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Safely 

EAR PROTECTIVE CLOTHING 

Wear close fitting clothing and safety equipment 
appropriate to the job. 

Prolonged exposure to loud noise can cause impairment 
or loss of hearing. 

Wear a suitable hearing protective device such as 
earmuffs or earplugs to protect againit objectionable or 
uncomfortable loud noises. 

Operating equipment safely' requires the full attention of 
the operator. Do not wear radio or music headphones 
while operating machine. 

raj 

DX,WEAR -19-10SEP90-1/1 

PROTECT AGAINST NOISE 

Prolonged exposure to loud noise can cause impairment 
or loss of hearing. 

ear a suitable hearing protective device such as 
armuffs or earplugs to protect against objectionable or 

uncomfortable loud noises. 

DX,NOISE -19-03MAR93-1/1 

05-5 112699 
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Safety 

HANDLE CHEMICAL PRODUCTS SAFELY 

Direct exposure to hazardous chemicals can cause 
serious injury. Potentially hazardous chemicals used with 
John Deere equipment include such items as lubricants, 
coolants, paints, and adhesives. 

A Material Safety Data Sheet (MSDS) provides specific 
details on chemical products: physical and health hazards, 
safety procedures, and emergency response techniques. 

Check the MSDS before you start any job using a 

hazafdous chemical. That way you will know exactly what 
the risks are and how to do the job safely. Then follow 
procedures and recommended equipment. 

(See your John Deere dealer for MSDS's on chemical 
products used with John Deere equipment.) 

0 
0 
0.1 

0.1 . 

I- 
C73 

DX,MSDS,NA -19-03MAR93-1/1 

STAY CLEAR OF ROTATING DRIVELINES 

Entanglement in rotating driveline can cause serious injury 
or death. 

Keep master shield and driveline shields in place at all 
times. Make sure rotating shieldsturn freely. 

Wear close fitting clothing. Stop the engine and be sure 
the PTO driveline is stopped before making adjustments 
or performing any type service on the engine or 
PTO-driven equipment. 

CD,PTO -19-12SEP95-1/1 

05-6 112699 
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Safely 

likRACTICE SAFE MAINTENANCE 

Understand service procedure before doing work. Keep 
area clean and dry. 

Never lubricate, service, or adjust machine while it is 

moving. Keep hands, feet , and clothing from 
power-driven parts. Disengage all power and operate 
controls to relieve pressure. Lower equipment to the 
ground. Stop the engine. Remove the key. Allow machine 
to cool. 

Securely support any machine elements that must be 
raised for service work. 

Keep all parts in good condition and properly installed. Fix 
damage immediately. Replace worn or broken parts. 
Remove any buildup of grease, oil, or debris. 

On self-propelled equipment, disconnect battery ground 
cable (-) before making adjustments on electrical systems 
or welding on machine. 

On towed implements, disconnect wiring harnesses from 
tractor before servicing electrical system components or 
welding on machine. 

DX,SERV -19-17FE1399-1/1 

Engine exhaust fumes can cause sickness or death. If it is 

necessary to run an engine in an enclosed area, remove 
the exhaust fumes from the area with an exhaust pipe 
extension. 

If you do not have an exhaust pipe extension, open the 
doors and get outside air into the area 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2
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Safety 

AVOID HIGH-PRESSURE FLUIDS 

Escaping fluid under pressure can penetrate the skin 
causing, serious injury. 

Avoid the hazard by relieving pressure before 
disconnecting hydraulic or other lines. Tighten all 
connections before applying pressure. 

Search for leaks with a piece of cardboard. Protect hands 
and body from high pressure fluids. 

If an accident occurs, see a doctor immediately. Any fluid 
injected into the skin must be surgically removed within a 
few hours or gangrene may result. Doctors unfamiliar with 
this type of injury should reference a knowledgeable 
medical source. Such information is available from Deere 
& Company Medical Department in Moline, Illinois, U.S.A. 

DX.FLUID -19-03MAR93-1/1 

AVOID HEATING NEAR PRESSURIZED FLUID 
LINES 

Flammable spray can be generated by heating near 
pressurized fluid lines, resulting in severe burns to 
yourself and bystanders. Do not heat by welding, 
soldering, or using a torch near pressurized fluid lines or 
other flammable materials. Pressurized lines can be 
accidentally cut when heat goes beyond the immediate 
flame area. 

DX.ToRCH -19-03MAR93-1/1 

05-8 112699 
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Safety 

litEMOVE PAINT BEFORE WELDING OR 
HEATING 

Avoid potentially toxic fumes and dust. 

Hazardous fumes can be generated when paint is heated 
by welding, soldering, or using a torch. 

Do all work outside or in a well ventilated area. Dispose of 
paint and solvent properly. 

Remove paint before welding or heating: 

If you sand or grind paint, avoid breathing the dust. 
Wear an approved respirator. 
'If you use solvent or paint stripper, remove stripper with 
soap and water before welding. Remove solvent or 
paint stripper containers and other flammable material 
from area. Allow fumes to disperse at least 15 minutes 
before welding or heating. 

SERVICE COOLING SYSTEM SAFELY 

DX,PAINT -19-03MAR93-1/1 

Explosive release of fluids from pressurized cooling 
system can cause serious burns. 

Shut off engine. Only remove filler cap when cool enough 
to touch with bare hands. Slowly loosen cap to first stop 
to relieve pressure before removing completely. 

co 

DX,RCAP -19-04JUN90-1/1 

05-9 112699 
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Safety 

AVOID HARMFUL ASBESTOS DUST 

Avoid breathing dust that may be generated when 
handling components containing asbestos fibers. Inhaled 
asbestos fibers may cause lung cancer. 

Components in products that may contain asbestos fibers 
are brake pads, brake band and lining assemblies, clutch 
plates, and some gaskets. The asbestos used in these 
components is usually found in a resin or sealed in some 
way. Normal handling is not hazardous as long as 
airborne dust containing asbestos is not generated. 

:if.-1, -;?;". 
"V.t. s'A'..1 0.,:.; :. J.:`ft.-..:If."4-: 

.4.:.7::;., j '.4.4,1.;4:!: 
:P.' "ti.;,."*. . f "'f.41:;:, 

te....4:71Pii 

Avoid creating dust. Never use compressed air for 
cleaning. Avoid brushing or grinding material containing 
asbestos. When servicing, wear an approved respirator. A 
special vacuum cleaner is recommended to clean 
asbestos. If not available, apply a mist of oil or water on 
the material containing asbestos. 

Keep bystanders away from the area. 

DX,DUST -19-15MAR91-1/1 

DISPOSE OF WASTE PROPERLY 

Improperly disposing of waste can threaten the 
environment and ecology. Potentially harmful waste used 
with John Deere equipment include such items as oil, fuel, 
coolant, brake fluid, filters, and batteries. 

Use leakproof containers when draining fluids. Do not use 
food or beverage containers that may mislead someone 
into drinking from them. 

Do not pour waste onto the ground, down a drain, or into 
any water source. 

Air conditioning refrigerants escaping into the air can 
damage the Earth's atmosphere. Government regulations 
may require a certified air conditioning service center to 
recover and recycle used air conditioning refrigerants. 

Inquire on the proper way to recycle or dispose of waste 
from your local environmental or recycling center, or from 
your John Deere dealer. 

DX,DRAIN -19-03MAR93-111 
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Fuels, Lubricants and Coolant 
1ESEL FUEL 

Consult your local fuel distributor for properties of the 
diesel fuel available in your area. 

In general, diesel fuels are blended to satisfy the low 
temperature requirements of the geographical area in 

which they are marketed. 

Diesel fuels specified to EN 590 or ASTM D975 are 
recommended. 

In all cases, the fuel shall meet the following 
properties: 

Cetane number of 40 minimum. Cetane number 
greater than 50 is preferred, especially for 
temperatures below -20°C (-4°F) or elevations above 
1500 m (5,000 ft). 

Cold Filter Plugging Point (CFPP) below the 
expected low temperature OR Cloud Point at least 
5°C (9°F) below the expected low temperature. 

Fuel lubricity should pass a minimum of 3100 gram 
- load level as measured by the BOCLE scuffing test. 

Sulfur content: 

Sulfur content should not exceed 0.5%. Sulfur 
content less than 0.05% is preferred. 
If diesel fuel with sulfur content greater than 0.5% 
sulfur content is Used, reduce the service interval for 
engine oil and filter by 50%. 
DO NOT use diesel fuel with sulfur content greater 
than 1.0%. 

Bio-diesel fuels may be used ONLY if the fuel 
properties meet DIN 51606 or equivalent specification. 

DO NOT mix used engine oil or any other type of 
lubricant with diesel fuel. 

DX,FUEL1 -19-17FEB99-1/1 

HANDLING AND STORING DIESEL FUEL 

ACAUTION: Handle fuel carefully. Do not fill 
the fuel tank when engine is running. 

DO NOT smoke while you fill the fuel tank or 
service the fuel system. 

Fill the fuel tank at the end of each day's operation to 
prevent condensation and freezing during cold 
weather. 

IMPORTANT: The fuel tank is vented through the 
filler cap. If a new filler cap is 
required, always replace it with an 
original vented cap. 

When fuel is stored for an extended period or if there 
is a slow turnover of fuel, add a fuel conditioner to 
stabilize the fuel and prevent water condensation. 
Contact your fuel supplier for recommendations. 

DX,FUEL4 -19-18MAR96-1/1 
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Fuels, Lubricants and Coolant 

ENGINE BREAK-IN OIL 

New engines are filled at the factory with John Deere 
ENGINE BREAK-IN OIL. During the break-in period, 
add John Deere ENGINE BREAK-IN OIL as needed to 
maintain the specified oil level. 

Change the oil and filter after the first 100 hours of 
operation of a new or rebuilt engine. 

After engine overhaul, fill the engine with John Deere 
ENGINE BREAK-IN OIL. 

If John Deere ENGINE BREAK-IN OIL is not available, 
use a diesel engine oil meeting one of the following 
during the first 100 hours of operation: 

API Service Classification CE 

PLUS-50 is a registered trademark of Deere & Company. 

ACEA Specification El 

After the break-in period, use John Deere PLUS-50® or 
other diesel engine oil as recommended in this 
manual. 

IMPORTANT: Do not use PLUS-50 oil or engine 
oils meeting API CG4, API CF4, 
ACEA E3, or ACEA E2 performance 
levels during the first 100 hours of 
operation of a new or rebuilt engine. 
These oils will not allow the engine 
to break-in properly. 

DX,ENOIL4 -19,100CT97-1/1 
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Fuels, Lubricants and Coolant 

IIESEL ENGINE OIL 

Use oil viscosity based on the expected air temperature 
range during the period between oil changes. 

The following oil is preferred: 

John Deere PLUS-50® 

The following oil is also recommended: 

John Deere TORQ-GARD SUPREME TORQ-GARD 
SUPREME® 

Other oils may be used if they meet one or more of the 
following: 

API Service Classification CG-4 
API Service Classification CF-4 
ACEA Specification E3 

ACEA Specification E2 

Multi-viscosity diesel engine oils are preferred. 

If diesel fuel with sulfur content greater than.0.5% is used, 
reduce the service interval by 50%. 

PLUS-50 is a registered trademark of Deere & Company. 
TORQ -GARD SUPREME is a trademark of Deere & Company 
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CD,ENOIL -19-100CT97-11 1 

LUBRICANT STORAGE 

Your equipment can operate at top efficiency only 
When clean lubricants are used. 

Use clean containers to handle all lubricants. 

Whenever possible, store lubricants and containers in 

an area protected from dust, moisture, and other 
contamination. Store containers on their side to avoid 
water and dirt accumulation: 

Make certain that all containers are properly marked to 
identify their contents. 

Properly dispose of all old containers and any residual 
lubricant they may contain. 

DX,LUBST -19-18MAR96-1/1 
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Fuels, Lubricants and Coolant 

MIXING OF LUBRICANTS 

In general, avoid mixing different brands or types of oil. 
Oil manufacturers blend additives in their oils to meet 
certain specifications and performance requirements. 

Mixing different oils can interfere with the proper 
functioning of these additives and degrade lubricant 
performance. 

Consult your John Deere dealer to obtain specific 
information and recommendations. 

DX,LUBMIX -19-18MAR96-1/1 

DIESEL ENGINE COOLANT 

The engine cooling system is filled to provide 
year-round protection against corrosion and cylinder 
liner pitting, and winter freeze protection to -37°C 
(-34°F). 

John Deere COOL-GARD is preferred for service. 

If John Deere COOL-GARD is.not available, use a low 
silicate ethylene glycol base coolant concentrate in a 
50% mixture of concentrate with quality water. 

The coolant concentrate shall be of a quality that 
provides cavitation protection to cast iron and 
aluminum parts in the cooling system. John Deere 
COOL-GARD meets this requirement. 

A 50% mixture of ethylene glycol engine coolant in 
water provides freeze protection to -37°C (-34°F). If 
protection at lower temperatures.is required, consult 
your John Deere dealer for recommendations. 

Water quality is important to the performance of the 
cooling system. Distilled, deionized, or demineralized 

water is recommended for mixing with ethylene glycol 
base engine coolant concentrate: 

IMPORTANT: Do not use cooling system sealing 
additives or antifreeze that contains 
sealing additives. 

COOLANT DRAIN INTERVALS 

Drain the factory fill engine coolant, flush the cooling 
system, and refill with new coolant after the first 3 
years or 3000 hours of operation. Subsequent drain 
intervals are determined by the coolant used for 
service. At each interval, drain the coolant, flush the 
cooling system, and refill with new coolant. 

When John Deere COOL-GARD is used, the coolant 
drain interval is 3 years or 3000 hours of operation. 

If COOL-GARD is not used, the drain interval is . 

reduced to 2 years or 2000 hours of operation. 

DX,COOL8 -19-12FEB99-111 
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Fuels, Lubricants and Coolant 

OPERATING IN WARM TEMPERATURE 
CLIMATES 

John Deere engines are designed to operate using glycol 
base engine coolants. 

Always use a recommended glycol base engine coolant, 
even when operating in geographical areas where freeze 
protection is not required. 

IMPORTANT: Water may be used as coolant in 
emergency situations only. 

Foaming, hot surface aluminum and 
iron corrosion, scaling, and cavitation 
will occur when water is used as the 
coolant, even when coolant 
conditioners are added. 

Drain cooling system and refill with 
recommended glycol base engine 
coolant as soon as possible. 

DX,COOL6 -19-18MAR96-111 
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Operating the Engine 
BREAK-IN PERIOD 

Within first 100 hours of operation 
During the first 100 hours of operation, avoid 
overloading, excessive idling and no-load operation. 

See ENGINE BREAK-IN OIL for eventual addition of 
oil. 

NOTE: During the break-in period a higher-than-usual 
oil consumption should be considered as 
normal. 

After first 100 hours of operation 
After thefirst 100 hours, drain the crankcase and 

change the oil filter (see CHANGING ENGINE OIL 
AND FILTER). Fill crankcase with seasonal viscosity 
grade oil (see DIESEL ENGINE OIL). 

Check tension of.altemator belt. 

Check connections of air intake hoses. 

Check for proper tightening of cap screws all around 
the engine. 

DPSG,CD03523,17 -19-09JUL99-1/1 

STARTING THE ENGINE 

ACAUTION: Before starting engine in a 
confined building, install proper outlet 
exhaust ventilation equipment. Always use 
safety approved fuel storage and piping. 

NOTE: If temperature is below 0°C (32°F), it may be 
necessary to use cold weather starting aids 
(See COLD WEATHER OPERATION). 

1. Perform all prestarting checks outlined in 
Maintenance/Daily Section. 

2. Open the fuel supply shut-off valve, if equipped. 

3. Activate the starter motor switch to crank the 
engine and release it as soon as engine starts. 

NOTE: Do not operate the starter motor more than 
20 seconds at a time. 

DPSG,CD03523,18 -19-09JUL99-1/1 

COLD WEATHER OPERATION 

Depending on equipment, various cold weather starting 
aids are available to assist in starting the engine at 
temperatures below 0°C (32°F). 

Continued on next page DPSG,CD03523,19 -19-09JUL99-1/4 
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Operating the Engine 

Air intake heater 

Air intake heater is either a grid-type (A) for POWERTech 
engines or a glow plug-type (B) for 300-Series engines 
installed in the air intake channel. 

ACAUTION: NEVER use Ether Starting Fluid 
when air intake heater is used to start the A 

engine. - _ 

Activate the heating element (preheater position) for 
30 seconds maximum then start the engine. 

DPSG,CD03523,19 -19-09JUL99-214 

Coolant heater 

Connect plug of coolant heater (A) to a power source (110 

or 220 V). 

t of -15°C (5°F), the heating 
rocess takes approximatively 2 hours. Extend heating 

period if ambient temperature is lower. 

DPSG.CD03523.19 -19-09JUL99-3/4 

Fuel preheater 

Fuel preheater (A) switches ON and OFF automatically in 

relation to the ambient temperature. 

DPSG,C003523,19 -19-09JU199-414 
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Operating the Engine 

USING A BOOSTER BATTERY OR CHARGER 

A 12-volt booster battery can be connected in parallel with 
battery(ies) on the unit to aid in cold weather starting. 
ALWAYS use heavy duty jumper cables. 

ACAUTION: Gas given off by batteries is 
explosive. Keep sparks and flames away from 
batteries. Before connecting or disconnecting a 

battery charger, turn charger off. Make last 
connection and first disconnection at a point 
away from battery. Always connect NEGATIVE 
(-) cable last and disconnect this cable first. 

IMPORTANT: Be sure polarity is correct before 
making connections. Reversed polarity 
will damage electrical system. Always 
connect positive to positive and 
negative to ground. Always use 12-volt 
booster battery for 12-volt electrical 
systems and 24-volt booster battery/ 
batteries for 24-volt electrical systems. 

1. Connect booster battery or batteries to produce the 
required system voltage for your engine application. 

NOTE: To avoid sparks, DO NOT allow the free ends of 
jumper cables to touch the engine. 

2. Connect one end of jumper cable to the POSITIVE (+) 
post of the booster battery. 

3. Connect the other end of the jumper cable to the 
POSITIVE (+) post of battery connected to starter. 

4. Connect one end of the other jumper cable to the 
NEGATIVE (-) post of the booster battery. 

5. ALWAYS complete the hookup by making the last 
connection of the NEGATIVE (-) cable to a good 
ground on the engine frame and away from the 
battery(ies). 

6. Start the engine. Disconnect jumper cables 
immediately after engine starts. Disconnect NEGATIVE 
(-) cable first. 

12-Volt System 

24-Volts System 

A-12-Volt Machine battery/batteries 
B-12-Volt Booster battery/batteries 
C-Booster cable 
D-Cable to starter motor 

15-3 
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Operating the Engine 

411tNGINE OPERATION 

Warming engine 
Operate engine at high idle for 1 to 2 minutes before 
applying the load. 

NOTE: This procedure does not apply to standby 
generator sets where the engine is loaded 
immediately upon reaching rated speed. 

Normal engine operation 
Compare engine coolant temperature and engine oil 
pressure with specifications below: 

Minimum oil pressure at full load rated speed'-Specification 

Pressure 275 kPa (2.75 bar: 40 psi) 

Coolant temperature range-Specification 

Temperature 82°-94°C (180°-202°F) 

Stop engine immediately if coolant temperature is 
above oroil pressure below specifications or if there 
are any signs of part failure. Symptoms that may be 
early signs of engine problems could be: 

Sudden loss of power 

'Oil at normal operating temperature of 115°C (240'F). 

Unusual noise or vibration 
Excessive black exhaust fumes 
Excessive fuel consumption 
Excessive oil consumption 
Fluid leaks 

Recommendation for turbocharger engines 
Should the engine stall when operating under load, 
IMMEDIATELY restart it to prevent overheating of 
turbocharger components. 

Idling engine 
Avoid excessive engine idling. Prolonged idling may 
cause the engine coolant temperature to fall below its 
normal range. This, in turn, causes crankcase oil 
dilutiOn, due to incomplete fuel combustion, and 
permits formation of gummy deposits on valves, 
pistons and piston rings. It also promotes rapid 
accumulation of engine sludge and unburned fuel in 
the exhaust system. If an engine will be idling for more 
than 5 minutes, stop and restart later. 

NOTE: Generatbr set applications have the governor 
locked at a specified speed and do not have a 
slow idle function. These engines idle at no 
load governed speed (fast idle). 

DPSd,CD03523,21 -19-09JUL99-1/1 

STANDBY POWER UNITS 

To, assure that your engine will deliver efficient standby 
operation when needed, start engine and run at rated 
speed (with 50%-70% load) for 30 minutes every 

2 weeks. DO NOT allow engine to run an extended 
period of time with no load. 

DPSG,C003523:22 -19-09JUL99-1 /1 
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Operating the Engine 

STOPPING THE ENGINE 

1. Before stopping, run engine for at least 2 minutes at 
fast idle and no load. 

2. Stop the engine. 

DPSG,CD03523,23 -19-09JUL99-111 
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Maintenance 
OBSERVE SERVICE INTERVALS 

Using hour meter as a guide, perform all services at 
the hourly intervals indicated on following pages. At 
each scheduled maintenance interval, perform all 
previous maintenance operations in addition to the 
ones specified. Keep a record of hourly intervals and 
services performed using charts provided in 

Maintenance Records Section. 

IMPORTANT: Recommended service intervals are 
for normal operating conditions. 
Service MORE OFTEN if engine is 
operated under adverse conditions. 
Neglecting maintenance can result in 
failures or permanent damage to the 
engine. 

OPSG,CD03523,24 -19-09JUL99-1/1 

USE CORRECT FUELS, LUBRICANTS AND 
COOLANT 

IMPORTANT: Use only fuels, lubricants, and coolants 
meeting specifications outlined in 
Fuels, Lubricants, and Coolant Section 
when servicing your John Deere 
Engine. 

Consult your John Deere engine distributor, servicing 
dealer or your nearest John Deere Parts Network for 
recommended fuels, lubricants, and coolant. Also 
Wvailable are necessary additives for use when operating 
ngines in tropical, arctic, or any other adverse conditions. 

DPSG.CD03523,25 -19-09JUL99-1/1 
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Maintenance 

MAINTENANCE INTERVAL CHART 

Item 10 H / 
daily 

500 H 1000 H / 
1 year 

2000 H / 
2 years 

2500 H / 

3 years 
As 

required 

Check engine oil and coolant level 

Check air filter restriction indicator' 

Change engine oil and filter° 

Replace fuel filter element 

Check belt tension and automatic tensioner' 

Check and adjust valve clearance° 

Clean crankcase vent tube 

. Check air intake hoses, connections and system 

Check vibration damper (6 cyl.)' 
. 

Check engine speed and speed droop governor 

Drain and flush cooling system' ' 
Di'ain water and sediment from fuel filter 

Clean filter element (see note a) 

Test thermostat and injection nozzles (see your dealer)9 

'Clean air filter element when restriction indicator is red. Replace filter element after 6 cleanings or once a year. 

°Change oil and filter after the first 100 hours of operation, then every 500 hours thereafter. Change oil and filter at least once a year. 

`Check belt tension every 500 hours on 300-Series engines and on POWERTech engines with manual tensioner. Check automatic belt 
tensioner every 1000 hours/1 year on POWERTech engines when equipped. 

°Have your authorized servicing dealer or engine distributor adjust valve clearance as follows. After the first 500 hours of operation then every 
1000 hours thereafter on 300-Series engines. Every 2000 hours on POWERTech engines. 

Have your authorized dealer or engine distributor replace the vibration damper every 4500 hours/5 years. 

'Drain and flush cooling system every 2500 hours/3 years when John Deere COOL-GARD coolant is used. Otherwise every 2000 
hours/2 years. 

°Contact your dealer when thermostat or injection nozzles are suspected to be defective. Replace injection nozzles every 5000 hours and 
thermostat every 10000 hours. 

DPSG.CD03523,26 -19-09JUL99-1/1 
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Maintenance/Daily or every 10 hours 
DAILY PRESTARTING CHECKS 

POWERTech engine 

Do the following BEFORE STARTING THE ENGINE 
for the first time each day: 

IMPORTANT: DO NOT top up with fresh oil until 
the oil level is BELOW the add mark. 

1. Check engine oil level on dipstick (A). Add as 
required, using seasonal viscosity grade oil. (See 

300-Series engine 

FD000047 

DIESEL ENGINE OIL). Add oil at rocker arm cover 
filler cap (B). 

IMPORTANT: DO NOT fill above the crosshatch 
area. Oil levels anywhere within 
crosshatch are considered in the 
acceptable operating range. 

Continued on next page DPSG,CD03523,27 -19-12JUL99-113 

25-1 112899 

PN=45 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 103 of 543



Maintenance/Daily or every 10 hours 
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CAUTION: Explosive release of fluids from 
ressurized cooling system can cause 

serious burns. 

t 
N 

Only remove filler cap when engine is cold 
or when cool enough to touch with bare 
hands. Slowly loosen cap to first stop to 
relieve pressure before removing completely. 

Remove radiator cap (E) and check coolant level 
which should be at bottom of filler neck. Fill radiator 
with proper coolant solution if level is low. (See 
DIESEL ENGINE COOLANT). Check overall cooling 
system for leaks. 

DPSG,C003523.27 -19-12JUL99-213 

3. If air filter has a dust unloading valve (C), squeeze 
valve tip to release any trapped dirt particles. 

4. Check air intake restriction indicator (D). When 
indicator is red, air filter needs to be cleaned. 

IMPORTANT: Maximum air intake restriction is 
6.25 kPa (0.06 bar; 1.0 psi) (25 in. H2O). 

A clogged air cleaner element will 
cause excessive intake restriction and a 

reduced air supply to the engine. 

5. Make a thorough inspection of the engine 
compartment. 

NOTE: Wipe all fittings, caps and plugs before performing 
any maintenance to reduce the chance of system 
contamination. 

a 

0 
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Maintenance/500 hours 
ItHANGING ENGINE OIL AND FILTER 

NOTE: Change engine oil and filter for the first time after 
100 hours maximum of operation, then every 500 
hours thereafter. Change oil and filter at least 
once a year. 

1. Run engine approximately 5 minutes to warm up oil. 
Shut engine off. 

2. Open oil pan drain valve (A). 

3. Drain crankcase oil from engine while warm. 

4. Remove and discard oil filter element (B) using a 
suitable filter wrench. 

5. Remove oil filter packing and clean filter mounting pad. 

IMPORTANT: Filtration of oils is critical to proper 
lubrication. Always change filter 
regularly. Use filters meeting John 
Deere performance specifications. 

6. Oil the new packing and install a new filter element. 
Hand tighten element according to values printed on 
filter element. If values are not provided, tighten 

IIelement approximately 3/4 - 1-1/4 turn after packing 
contacts filter housing. DO NOT overtighten filter 
element. 

7. Close oil pan drain valve. 

POWERTEch engine 

Continued on next page 

300-Series engine 
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Maintenance/500 hours 

8. Fill engine crankcase with correct John Deere engine 
oil through rocker arm cover opening (C); see DIESEL 
ENGINE OIL. 

To determine the correct oil fill quantity for your engine, 
see "Engine Oil Quantities" in Specifications Section. 

NOTE: Crankcase oil capacity may vary slightly. 
ALWAYS fill crankcase to full mark or within 
crosshatch on dipstick, whichever is present. DO 
NOT overfill. 

IMPORTANT: Immediately after completing any oil 
change, crank engine for 30 seconds 
without permitting engine to start. This 
will help insure adequate lubrication to 
engine components before engine 
starts. 

9. Start engine and run to check for possible leaks. 

10. Stop engine and check oil level after 10 minutes. If 
necessary, top up. 

FD000047 
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Maintenance/500 hours 

.EPLACING FUEL FILTER ELEMENT 

A-Retaining ring B-Filter element 

ACAUTION: CAUTION: Escaping fluid under 
pressure can penetrate the skin causing 
serious injury. Relieve pressure before 
disconnecting fuel or other lines. Tighten all 
connections before applying pressure. Keep 
hands and body away from pinholes and 
nozzles which eject fluids under high 
pressure. Use a piece of cardboard or paper 
to search for leaks. Do not use your hand. 

If any fluid is injected into the skin, it must 
be surgically removed within a few hours by 
a doctor familiar with this type injury or 
gangrene may result. Doctors unfamiliar with 
this type of injury may call the Deere & 
Company Medical Department in Moline, 
Illinois, or other knowledgeable medical 
source. 

1. Thoroughly clean fuel filter assembly and 
surrounding area. 

2. Loosen drain plug (C) and drain fuel into a suitable 
container. 

NOTE: Lifting up on retaining ring as it is rotated helps 
to get it past raised locators. 

3. Firmly grasp the retaining ring (A) and rotate it 

clockwise 1/4 turn. Remove ring with filter element 
(B). 

C-Drain plug D-Bleed plug 

IMPORTANT: Do not dump the old fuel into the 
new filter element. This could cause 
fuel injection problem. 

A plug is provided with the new 
element for plugging the used 
element. 

4. Inspect filter mounting base for cleanliness. Clean 
as required. 

NOTE: Raised locators on fuel filter canister must be 
indexed properly with slots in mounting base 
for correct installation. 

5. Install new filter element dry onto mounting base. 
Be sure element is properly indexed and firmly 
seated on base. It may be necessary to rotate filter 
for correct alignment. 

6. Install retaining ring onto mounting base making 
certain dust seal is in place on filter base. Hand 
tighten ring (about 1/3 turn) until it "snaps" into the 
detent. DO NOT overtighten retaining ring. 

NOTE: The proper installation is indicated when a 
"click" is heard and a release of the retaining 
ring is felt. 

7. Bleed the fuel system. 

DPSG,CD03523,30 -19-12JUL99-1/1 
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Maintenance/500 hours 

CHECKING BELT (300-SERIES ENGINES) 

1. Inspect belt for cracks, fraying, or stretched out areas. 
Replace as necessary. 

2. Check belt tension using one of following methods: 

a) Use of JDG529 Tension Gauge (A) 

Belt tension-Specification 

New belt 578-622 N (130-140 lb-force) 
Used belt 378-423 N (85-94 lb-force) 

NOTE: Belt is considered used after 10 minutes of 
operation. 

b) Use of tension tester (B) and straight edge (C) 
A 89 N (20 lb) force applied halfway between pulleys 
should deflect belt by 19 mm (0.75 in.). 

3. If adjustment is necessary, loosen alternator nuts (D) 
and (E). Pull alternator frame outward until belt is 
correctly tensioned. 

IMPORTANT: Do not pry against the alternator rear 
frame. Do not tighten or loosen belts 
while they are hot. 

4. Tighten alternator bracket nuts firmly. 

5. Run engine for 10 minutes then recheck belt tension. 

DPSG.CD03523,31 -19-12.1(199-1/1 
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Maintenance/500 hours 

"NECKING BELT (POWERTECH ENGINES 
WITH MANUAL TENSIONER) 

Inspect belt for cracks, fraying, or stretched out areas. 
Replace if necessary. 

NOTE: Belt adjustment is measured using a gauge 
stamped on the top edge of the alternator bracket. 

1. Loosen cap screws (B) and (C). 

2. Slide alternator in slot by hand to remove all excess 
slack in belt. 

IMPORTANT: Do not pry against alternator rear frame. 

3. Using the gauge (A) on the alternator bracket, stretch 
belt by prying outward on alternator front frame. 
Stretch the belt 1 gauge unit for a used belt and 1.5 
gauge units for a new belt. 

4. Tighten cap screws (B) and (C). 

A-Belt gauge 
B-Cap screw 
C-Cap screw 
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Maintenance/1000 hours/1 year 
CLEANING CRANKCASE VENT TUBE 

If you operate the engine in dusty conditions, clean the 
tube at shorter intervals. 

1. Remove and clean crankcase vent tube (A). 

2. Install the vent tube. Be sure the 0-ring fits correctly in 

the rocker arm cover bore for elbow adapter. Tighten 
hose clamp securely. 

DPSG.CD03523,32 -19-12JUL99-1/1 

CHECKING AIR INTAKE SYSTEM 

IMPORTANT: The air intake system must not leak. 
Any leak, no matter how small, may 
result in engine failure due to 
abrasive dirt and dust entering the 
intake system. 

1. Inspect all intake hoses (piping) for cracks. Replace 
as necessary. 

O 
0 

2. Check clamps on piping (A) which connect the air 
filter, engine and, if present, turbocharger and 
air-to-air radiator. Tighten clamps as necessary. 

3. Test air restriction indicator (B) for proper operation. 
Replace indicator as necessary. 
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Maintenance/1000 hours/1 year 

4. If engine has a rubber dust unloading valve (C), 
inspect the valve on bottom of air filter for cracks or 
plugging. Replace as necessary. 

5. Service air filter as necessary. 

IP 

0 
DPSG,CD03523,33 
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CHECKING AUTOMATIC BELT TENSIONER 
(POWERTECH ENGINES) 

Belt drive systems equipped with automatic (spring) belt 
tensioners cannot be adjusted or repaired. The automatic 
belt tensioner is designed to maintain proper belt tension 
over the life of the belt. If tensioner spring tension is not 
within specification, replace tensioner assembly. 

Checking belt wear 
The belt tensioner is designed to operate within the limit 
of arm movement provided by the cast stops (A) and 

(B) when correct belt length and geometry is used. If 
the tensioner stop on swing arm (A) is hitting the fixed 
stop (B), check mounting brackets (alternator, belt 
tensioner, idler pulley, etc.) and the belt length. Replace 
belt as needed (see REPLACING FAN AND 
ALTERNATOR BELTS). 

'c 

' 

0 0 

Continued on next page 
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Maintenance/1000 hours/1 year 

Checking tensioner spring tension 
A belt tension gauge will not give an accurate measure 
of the belt tension when automatic spring tensioner is 

used. Measure tensioner spring tension using a torque 
wrench and procedure outlined below: 
a. Release tension on belt using a breaker bar and 

socket on tension arm. Remove belt from pulleys. 
b. Release tension on tension arm and remove breaker 

bar. 
c. Put a mark (A) on swing arm of tensioner as shown. 
d. Measure 21 mm (0.83 in.) from (A) and put a mark 

(B) on tensioner mounting base. 
e. Rotate the swing arm using a torque wrench until 

marks (A) and (B) are aligned. 
f. Record torque wrench measurement and compare 

with specification below. Replace tensioner assembly 
as required. 

Spring-Specification 

Force 18-22 Nrn (13-16 lb-ft) 

DPSG.CD03523.34 -19-13JUL99-2/2 

CHECK AND ADJUST ENGINE VALVE 
CLEARANCE (300-SERIES ENGINES) 

NOTE: Valve clearance must be adjusted after the first 
500 hours of operation, then every 1000 hours 
thereafter. 

Adjust engine valve clearance as follows or have your 
authorized servicing dealer or engine distributor adjust the 
engine valve clearance. 

1. Remove rocker arm cover and crankcase vent tube. 

2. Using JDE83 or JDG820 Flywheel Turning Tool (A), 
rotate engine flywheel in running direction (clockwise 
viewed from water pump) until No.1 piston (front) has 
reached top dead center (TDC) on compression stroke. 
Insert timing pin JDE81-4 (B) into flywheel bore. 
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Maintenance/1000 hours/1 year 

3. Check and adjust valve clearance to specifications 
according to following procedures. 

Valve clearance (engine cold)-Specification 

Intake 0.35 mm (0.014 in 

Exhaust 0.45 mm (0.018 in.) 

NOTE: If rocker arm is equipped with adjusting screw and I 

lock nut (A), tighten lock nut to 27 Mtn (20 lb-ft) 
after adjusting valve clearance. 

4. Reinstall rocker arm cover and crankcase vent tube. 

DPSG,CD03523,35 -19-13JUL99-2/4 

3-Cylinder Engine: 

NOTE: Firing order is 1-2-3. 
3 2 1 

B C 

a. Lock No. 1 piston at TDC compression stroke (D). 
b. Adjust valve clearance on No. 1 and 2 exhaust 

valves and No.1 and 3 intake valves. 
c. Rotate flywheel 3600. Lock No. 1 piston at TDC 

exhaust stroke (E). 
d. Adjust valve clearance on No. 3 exhaust valve and 

No. 2 intake valve. C 

A-Front of engine 
B-Exhaust valve 
C-Intake valve 
D-No.1 Piston at TDC compression stroke 
E-No.1 Piston at TDC exhaust stroke 

Continued on next 

C 
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Maintenance/1000 hours/1 year 

4-Cylinder Engine: 

NOTE: Firing order is 1-3-4-2. 

a. Lock No. 1 piston at TDC compression stroke (B). 
b. Adjust valve clearance on No. 1 and 3 exhaust 

valves and No.1 and 2 intake valves. 
c. Rotate flywheel 360°. Lock No. 4 piston at TDC 

compression stroke (C). 
d. Adjust valve clearance on No. 2 and 4 exhaust 

valves and No. 3 and 4 intake valves. 

4 3 2 
E I 

1 
E I 

4 
E I 

3 
E I 

1 

E I 

A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.4 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 
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Maintenance/2000 hours/2 years 
IlltHECK AND ADJUST ENGINE VALVE 

CLEARANCE (POWERTECH ENGINE) 

Adjust engine valve clearance as follows or have your 
authorized servicing dealer or engine distributor adjust the 
engine valve clearance. 

1. Remove rocker arm cover and crankcase vent tube. 

2. Using JDE83 or JDG820 Flywheel Turning Tool (A), 
rotate engine flywheel in running direction (clockwise 
viewed from water pump) until No.1 piston (front) has 
reached top dead center (TDC) on compression stroke. 
Insert timing pin JDE81-4 (B) into flywheel bore. 

DPSG,CD03523,36 -19-13JUL99-1/4 

3. Check and adjust valve clearance to specifications 
according to following procedures. 

Intake 

exhaust 
4. If valves need adjusting, loosen the lock nut on rocker 

arm adjusting screw. Turn adjusting screw until feeler 
gauge slips with a slight drag. Hold the adjusting screw 
from turning with screwdriver and tighten lock nut to 
27 Nm (20 lb-ft). Recheck clearance again after 
tightening lock nut. Readjust clearance as necessary 

Valve clearance (engine cold)-Specification 

0.35 mm (0.014 in.) 
0.45 mm (0.018 in.) 

5. Reinstall rocker arm cover and crankcase vent tube. 

Continued on next page DPSG,CD03523,36 -19-13JUL99-214 

40-1 112699 

PN=57 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 115 of 543



Maintenance/2000 hours/2 years 

4-Cylinder Engine: 

NOTE: Firing order is 1-3-4-2. 

a. Lock No. 1 piston at TDC compression stroke (B). 
b. Adjust valve clearance on No. 1 and 3 exhaust 

valves and No.1 and 2 intake valves. 
c. Rotate flywheel 360°. Lock No. 4 piston at TDC 

compression stroke (C). 
d. Adjust valve clearance on No. 2 and 4 exhaust 

valves and No. 3 and 4 intake valves. 

4 3 2 
E E 

1 
I 

f 

A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.4 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 

OPSG,CD03523,36 -19-13JUL99-3/4 

6-Cylinder Engine: 

NOTE: Firing order is 1-5-3-6-2-4. 

a. Lock No. 1 piston at TDC compression stroke (B). 
b. Adjust valve clearance on No. 1, 3, and 5 exhaust 

valves and No. 1, 2, and 4 intake valves. 
c. Rotate flywheel 360°. Lock No. 6 piston at TDC 

compression stroke (C). 
d. Adjust valve clearance on No. 2, 4, and 6 exhaust 

valves and No. 3, 5, and 6 intake valves. 

0 
6 4 3 2 

E E l Ei El E I 

1 
E I 

II II' Hill 11111 11111'Allit'AIIIII !).^ c d d 

fC)of f f f 
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6 6 4 3 

E E t El 2 
E I 

1 

E I 

40-2 

A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.6 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 
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Maintenance/2000 hours/2 years 

°CHECKING ENGINE SPEED 

NOTE: Most engines for generator set application 
(1500 rpm for 50 Hz or 1800 rpm for 60 Hz) run 
only at fast idle and therefore they do not have 
slow idle. 

Fast idle-Specification 

50 Hz Generator set 1550-1580 rpm 

60 Hz Generator set 1865-1890 rpm 

NOTE: Fast idle is settled by the factory then the idle 
adjusting screw (A) is sealed to prevent from 
tampering. Fast idle adjustment can only be done 
by an authorized fuel system agent. 
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ADJUST SPEED DROOP GOVERNOR 

1. Warm engine to normal operating temperature. 

2. Run engine at fast idle. 

D. Apply full load. 

4. If specified power cannot be obtained, turn screw (B) 
to adjust droop until the requested power is reached. 

NOTE: If surging exists upon removing the load, turn 
screw (B) clockwise to eliminate. 
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Maintenance/2000 hours/2 years 

CHECKING CRANKSHAFT VIBRATION 
DAMPER (6-CYLINDER ENGINE ONLY) 

1. Remove belts (shown removed). 

2. Grasp vibration damper with both hands and attempt to 
turn it in both directions. If rotation is felt, damper is 

defective and should be replaced. 

IMPORTANT: The vibration damper assembly is not 
repairable and should be replaced every 
4500 hours or 5 years, whichever 
occurs first. 

3. Check vibration damper radial runout by positioning a 
dial indicator so probe contacts damper outer 
circumference. 

4. With engine at operating temperature, rotate crankshaft 
using JDG820 or JDE83 Flywheel Turning Tool. 

5. Note dial indicator reading. If runout exceeds 
specifications given below, replace vibration damper. 

Damper-Specification 

Maximum radial runout 1.50 mm (0.060 in.) 
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Maintenance/2500 hours/3 years 
RAIN AND FLUSH COOLING SYSTEM 

NOTE: Drain and flush cooling system every 
2500 hours/3 years when John Deere 
COOL-GARD coolant is used. Otherwise every 
2000 hours/2 years. 

ACAUTION: Explosive release of fluids from 
pressurized cooling system can cause serious 
burns. 

Shut off engine. Only remove filler cap when 
cool enough to touch with bare hands. Slowly 
loosen cap to first stop to relieve pressure 
before removing completely. 

1. Slowly open the radiator cap. 

2. Remove engine block drain plug (A). 

3. On POWERTech engines, remove oil cooler housing 
drain plug (B). 

4. Open radiator drain valve (C). Drain all coolant from 
radiator. 

Close all drain orifices after coolant has drained. 

Fill the cooling system with clean water. Run engine 
until water passes through the thermostat to stir up 
possible rust or sediment. 

7. Stop engine and immediately drain the water from 
system before rust and sediment settle. 

8. After draining water, close all drain orifices and fill the 
cooling system with clean water and TY15979 John 
Deere Heavy Duty Cooling System Cleaner or 
equivalent cleaner. Follow manufacturer's directions on 
label. 

9. After cleaning the cooling system, drain cleaner and fill 
with water to flush the system. Run engine until water 
passes through the thermostat, then drain out flushing 
water. 

t 
cr) 

, , 
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Maintenance/2500 hours/3 years 

10. Check cooling system hoses for proper condition. 
Replace as necessary. 

11. Close all drain orifices and fill the cooling system with 
specified coolant (see DIESEL ENGINE COOLANT). 

Cooling system capacity-Specification 

CD3029DF128 14.5 L (15.5 qt) 
CD4039DF008 16.5 L (17.5 qt) 
CD4039TF008 16.5 L (17.5 qt) 
CD4045DF158 20 L (21 qt) 
CD4045HF158 25 L (26.5 qt) 
C D4045TF 158 25 L (26.5 qt) 
CD4045TF258 25 L (26.5 qt) 
CD6068HF158 29 L (30.5 qt) 
CD6068TF158 26 L (27.5 qt) 
CD6068TF258 26 L (27.5 qt) 

DPSG.CD03523.41 -19-13JUL99-213 

12. When refilling cooling system, loosen temperature 
sensor (B) or plug at the rear of cylinder head to 
allow air to escape. 

13. Run engine until it reaches operating temperature 
then check coolant level and entire cooling system for 
leaks. 
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Maintenance/As required 
ADDITIONAL SERVICE INFORMATION 

This manual does not allow a complete repair of your 
engine. If you want want more detailled service 
information the following publications are available from 
your regular parts channel. 

PC2451 - Parts Catalog 
CTM3274 - Component Technical Manual for 
300-Series engines (English) 
CTM104 - Component Technical Manual for 
POWERTech engines (English) 
CTM67 - Component Technical Manual for OEM 
Engine accessories (English only) 
CTM77 - Component Technical Manual for Alternators 
and Starter Motors (English only) 

DPSG.CD03523,42 -19-15JUL 99-1/1 

DO NOT MODIFY FUEL SYSTEM 

IMPORTANT: Modification or alteration of the 
injection pump, the injection pump 
timing, or the fuel injectors in ways not 
recommended by the manufacturer will 
terminate the warranty obligation to the 
purchaser. 

Do not attempt to service injection 
pump or fuel injectors yourself. Special 
training and special tools are required 
(see your authorized servicing dealer or 
engine distributor). 

50-1 
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Maintenance/As required 

CLEAN OR REPLACE AIR FILTER 
(ONE-PIECE) 

Clean air filter when restriction indicator (A) is red. Air 
filter can be cleaned up to six times. Thereafter, or at 
least once a year, it must be replaced. 

Proceed as follows: 

1. Thoroughly clean all dirt around air filter area. 

2. Loosen clamp (B) then remove air filter. 

IMPORTANT: Never reinstall an air filter which shows 
evidence of bad condition (punched, 
dented...) allowing no filtered air to 
enter the engine. 

3. Clean air filter with compressed air working from 
"clean" to "dirty" side. 

NOTE: Compressed air must not exceed 600 kPa (6 bar; 
88 psi). 

4. Mark air filter to keep track of each cleaning operation. 

5. Fully depress air restriction indicator reset button and 
release to reset indicator. 

6. Check air system entirely for proper condition (see 
CHECKING AIR INTAKE SYSTEM). 
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Maintenance/As required 

CLEAN OR REPLACE AIR FILTER ELEMENT 

A-Primary element 
B-Secondary (safety) 

element 

C-Air restriction indicator 
D-Wing nut 

lean air filter when restriction indicator (C) is red. 
Replace both primary (A) and secondary (B) filter 
elements every 6 primary element cleaning or at least 
once a year. 

Proceed as follows: 

1. Thoroughly clean all dirt around air filter area. 

2. Remove wing nut (D) and remove primary element 
(A) from canister. 

IMPORTANT: Do not attempt to clean the 
secondary (safety) element (B). It 
must be only replaced as 
recommended. 

3. Thoroughly clean all dirt from inside canister. 

IMPORTANT: If primary element shows evidence 
of bad condition (punched, 

dented...), replace both the primary 
and the secondary elements. 

4. Clean primary element with compressed air working 
from "clean" to "dirty" side. 

NOTE: Compressed air must not exceed 600 kPa 
(6 bar; 88 psi). 

5. Mark air filter to keep track of each cleaning 
operation. 

6. Fully depress air restriction indicator reset button 
and release to reset indicator. 

7. Check air system entirely for proper condition (see 
CHECKING AIR INTAKE SYSTEM). 
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Maintenance/As required 

REPLACING FAN AND ALTERNATOR BELT 
(POWERTECH ENGINES) 

NOTE: Refer to CHECKING BELT TENSIONER SPRING 
TENSION AND BELT WEAR for additional 
information on the belt tensioner. 

1. Inspect belts for cracks, fraying, or stretched out areas. 
Replace if necessary. 

2. On engines with automatic belt tensioner, release 
tension on belt using a breaker bar and socket on 
tension arm. 

On engines with manual tensioner, loosen cap screws 
holding the alternator. 

3. Remove poly-vee belt from pulleys and discard belt. 

4. Install new belt, making sure belt is correctly seated in 
all pulley grooves. Refer to belt routing at right for your 
application. 

5. Apply tension to belt (see CHECKING BELT). 

6. Start engine and check belt alignment. 

Installation on 4 cyl. engines 

Installation on 6 cyl. engines 

ALT-Alternator 
CP-Crankshaft Pulley 
FD-Fan Drive 
1-Idler Pulley 
T-Tensioner 
WP-Water Pump 
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Maintenance/As required 

CHECKING FUEL FILTER 

Periodically the fuel filter should be checked for water or 
debris. 

IMPORTANT: Drain water into a suitable container 
and dispose of properly. 

1. Loosen drain plug (B) at bottom of fuel filter two or 
three turns. 

2. Loosen air bleed plug two full turns (A) on fuel filter 
base and drain water from bottom until fuel starts to 
drain out. 

3. When fuel starts to drain out, tighten drain plug 
securely. 

4. After draining water from the fuel filter, the filter must 
be primed by bleeding all air from the fuel system. 
Operate primer lever of the fuel supply pump (C) until 
fuel flow is free from air bubbles. 

5. Tighten bleed plug securely, continue operating hand 
primer until pumping action is not felt. Push hand 
primer inward (toward engine) as far as it will go. 

litthe fuel system needs further bleeding of air, see 
LEEDING THE FUEL SYSTEM. 
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Maintenance/As required 

BLEEDING THE FUEL SYSTEM 

A CAUTION: Escaping fluid under pressure can 
penetrate the skin causing serious injury. 
Relieve pressure before disconnecting fuel or 
other lines. Tighten all connections before 
applying pressure. Keep hands and body away 
from pinholes and nozzles which eject fluids 
under high pressure. Use a piece of cardboard 
or paper to search for leaks. Do not use your 
hand. 

If ANY fluid is injected into the skin, it must be 
surgically removed within a few hours by a 

doctor familiar with this type injury or gangrene 
may result. Doctors unfamiliar with this type of 
injury may call the Deere & Company Medical 
Department in Moline, Illinois, or other 
knowledgeable medical source. 

Whenever the fuel system has been opened up for 
service (lines disconnected or filters removed), it will be 
necessary to bleed air from the system. 

1. Loosen the air bleed screw (A) two full turns by hand 
on fuel filter base. 

2. Operate supply pump primer lever (B) until fuel flow is 

free from air bubbles. 

3. Tighten bleed plug securely, continue operating hand 
primer until pumping action is not felt. Push hand 
primer inward (toward engine) as far as it will go. 

4. Start engine and check for leaks. 

If engine will not start, it may be necessary to bleed air 
from fuel system at fuel injection pump or injection 
nozzles as explained next. 
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Maintenance/As required 

At Fuel Injection Pump: 
a. Slightly loosen fuel return line connector (C) at fuel 

injection pump. 
b. Operate fuel supply pump primer lever until fuel, 

without air bubbles, flows from fuel return line 
connection. 

c. Tighten return line connector to 16 11m (12 lb-ft). 
d. Leave hand primer in the inward position toward 

cylinder block. 

At Fuel Injection Nozzles: 
a. Using two open-end wrenches, loosen fuel line 

connection at injection nozzle. 
b. Crank engine over with starting motor (but do not 

start engine), until fuel free from bubbles flows out of 
loosened connection. Retighten connection to 
27 Nrn (20 lb-ft). 

c. Repeat procedure for remaining injection nozzles (if 
necessary) until all air has been removed from fuel 
system. 

If engine still will not start, see your authorized servicing 
dealer or engine distributor. 

DPSG CD03523 46 -19-10AUG99-22 
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Troubleshooting 
ENGINE TROUBLESHOOTING 

Symptom 

Engine cranks but will not start 

Engine hard to start or will not 
start 

Problem 

Incorrect starting procedure. 

No fuel. 

Solution 

Verify correct starting procedure. 

Check fuel in tank and manual 
shut-off valve. 

Exhaust restricted. Check and correct exhaust 
restriction. 

Fuel filter plugged or full of water. Replace fuel filter or drain water 
from filter. 

Injection pump not getting fuel or air Check fuel flow at supply pump or 
in fuel system. bleed fuel system. 

Faulty injection pump or nozzles. Consult authorized diesel repair 
station for repair or replacement. 

Engine starting under load. Remove load. 

Improper starting procedure. Review starting procedure. 

No fuel. Check fuel tank. 

Air in fuel line. Bleed fuel line. 

Cold weather. Use cold weather starting aids. 

Slow starter speed. See "Starter Cranks Slowly". 

Crankcase oil too heavy. Use oil of correct viscosity. 

Improper type of fuel. Consult fuel supplier; use proper 
type fuel for operating conditions. 

Water, dirt or air in fuel system. Drain, flush, fill and bleed system. 

Clogged fuel filter. Replace filter element. 

Dirty or faulty injection nozzles. Have authorized servicing dealer or 
engine distributor check injectors. 

Continued on next page DPSG,CD03523,49 -19-10AUG99-1/5 
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Troubleshooting 

Symptom 

Engine knocks 

Problem Solution 

Injection pump shut-off not reset. Turn key switch to "OFF" then to 
"ON". 

Low engine oil level. 

Injection pump out of time. 

Low coolant temperature. 

Engine overheating. 

Engine runs irregularly or stalls Low coolant temperature. 
frequently 

Below normal engine 
temperature 

Lack of power 

Clogged fuel. filter. 

Water, dirt or air in fuel system. 

Dirty or faulty injection nozzles. 

Defective thermostat. 

Defective temperature gauge or 
sender. 

Engine overloaded. 

Intake air restriction. 

Clogged fuel filter. 

Improper type of fuel. 

Overheated engine. 

Below normal engine temperature. 

Improper valve clearance. 

Dirty or faulty injection nozzles. 

Continued on next page 

Add oil to engine crankcase. 

'See your authorized servicing dealer 
or engine distributor. 

Remove and check thermostat. . 

See "Engine Overheats". 

Remove and check thermostat. 

Replace fuel filter element. 

Drain, flush, fill and bleed system. 

Have authorized servicing dealer or 
engine distributor check injectors. 

Remove and check thermostat. 

Check gauge, sender and 
connections. 

Reduce load. 

Service air cleaner. 

Replace filter element. 

Use proper fuel. 

See "Engine Overheats". 

Remove and check thermOstat. 

See your authorized servicing dealer 
or engine distributor. 

Have authorized servicing dealer or 
engine distributor check injectors. 
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Troubleshooting 

SyMptom 

Low oil pressure 

High oil consumption 

Engine emits white smoke 

Problem 

Injection pump out of time. 

Turbocharger not functioning. 

Leaking exhaust manifold gasket. 

Defective aneroid control line. 

Restricted fuel hose. 

Low fast idle speed. 

Low oil level. 

Improper type of oil. 

Crankcase oil too light. 

Oil leaks. 

Restricted crankcase vent tube. 

Defective turbocharger. 

Improper type of fuel. 

Low engine temperature. 

Defective thermostat. 

Defective injection nozzles. 

Engine out of time. 

Continued on next page 

Solution 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

servicing dealer 

servicing dealer 

servicing dealer 

servicing dealer 

Clean or replace fuel hose. 

See your authorized servicing dealer 
or engine distributor. 

Add oil. 

Drain and fill crankcase with oil of 
proper viscosity and quality. 

Use oil of correct viscosity. 

Check for leaks in lines, gaskets, 
and drain plug. 

Clean vent tube. 

See your authorized servicing dealer 
or engine distributor. 

Use proper fuel. 

Warm up engine to normal operating 
temperature. 

Remove and check thermostat. 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 
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Troubleshooting 

Symptom Problem 

Engine emits black or grey Improper type of fuel. 
exhaust smoke 

Engine overheats 

High fuel consumption 

Clogged or dirty air cleaner. 

Engine overloaded. 

Injection nozzles dirty. 

Engine out of time. 

Turbocharger not functioning. 

Engine overloaded. 

Low coolant level. 

Faulty radiator cap. 

Stretched poly-vee belt or defective 
belt tensioner. 

Low engine oil level. 

Cooling system needs flushing. . 

Defective thermostat. 

Defective temperature gauge or 
sender. . 

Incorrect grade of fuel. 

Improper type of fuel. 

Clogged or dirty air cleaner. 

Continued on next page 

Solution 

Use proper fuel. 

Service air cleaner. 

Reduce load. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

Reduce load. 

servicing dealer 

servicing dealer 

servicing dealer 

Fill radiator to proper level, check 
radiator and hoses for loose 
connections or leaks. 

Have serviceman check. 

Check automatic belt tensioner and 
check belts for stretching. Replace 
as required. 

Check oil level. Add oil as required. 

Flush cooling system. 

Remove and check thermostat. 

Check coolant temperature with 
thermometer and replace, if 
necessary. 

Use correct grade of fuel. 

Use proper type of fuel. 

Service air cleaner. 
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Troubleshooting 

Symptom Problem 

Engine overloaded. 

Improper valve clearance. 

Injection nozzles dirty. 

Engine out of time 

Defective turbocharger. 

Low engine temperature. 

Solution 

Reduce load. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

Check thermostat. 

servicing dealer 

servicing dealer 

servicing dealer 

servicing dealer 
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Troubleshooting 

ELECTRICAL TROUBLESHOOTING 

Symptom 

Undercharged system 

Battery uses too much water 

Battery will not Charge 

Starter will not crank 

Problem 

Excessive electrical load from added 
accessories. 

Excessive engine idling. 

Poor electrical connections on 
battery, ground strap, starter or 
alternator. 

Defective battery. 

Defective alternator. 

Cracked battery case. 

Defective battery. 

Battery charging rate too high. 

Loose or corroded connections. 

Sulfated or worn-out battery. 

Stretched poly-vee belt or defective 
belt tensioner. 

Engine under load 

Loose or corroded connections. 

Low battery output voltage. 

Faulty start circuit relay. 

Blown fuse. 

Continued on next page 

Solution 

Remove accessories or install higher 
output alternator. 

Increase engine rpm when heavy 
electrical load is used. 

Inspect and clean as necessary. 

Test battery. 

Test charging system. 

Check for moisture and replace as 
necessary. 

Test battery. 

Test charging system. 

Clean and tighten connections. 

See your authorized servicing dealer 
or engine distributor. 

Adjust belt tension or replace belts. 

Remove load 

Clean and tighten loose connections. 

See your authorized servicing dealer 
or engine distributor. 

See yoUr authorized servicing dealer 
or engine distributor. 

Replace fuse. 
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Troubleshooting 

Symptom Problem 

Starter cranks slowly 

Entire electrical system 

Solution 

Low battery. output. See your authorized servicing dealer 
or engine distributor. 

. Crankcase oil too heavy. Use proper viscosity oil. 

Loose or corroded connections. Clean and tighten loose connections. 

Faulty battery connection. Clean and tighten connections. 

Sulfated or worn-out battery. See your autho.rized servicing dealer 
or engine distributor. 

Blown fuse. Replace fuse. 
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Storage 
ENGINE STORAGE GUIDELINES 

1. John Deere engines can be stored outside for up to 
three (3) months with no long term preparation IF 
COVERED BY WATERPROOF COVERING. 

2. John Deere engines can be stored in a standard 
overseas shipping container for up to three (3) 
months with no long term preparation. 

3. John Deere engines can be stored inside, 
warehoused, for up to six (6) months with no long 
term preparation. 

4. John Deere engines expected to be stored more 
than six (6) months, long term storage preparation 

MUST BE taken. (See PREPARING ENGINE FOR 
LONG TERM STORAGE). 

5. For John Deere engines not yet installed in 
machines, run a line from a container of AR41937 
Nude Oil (from AR41785 Engine Storage Kit) to the 
fuel transfer pump intake, and another line from the 
fuel return manifold to the tank, so that Nude Oil is 
circulated through the injection system during 
cranking. 

DPSG,CD03523.51 -19-10AUG99-1/1 

USE AR41785 ENGINE STORAGE KIT 

See your John Deere servicing dealer or engine distributor 
for an AR41785 Engine Storage Kit. Closely follow 
instructions provided with this kit. 

41116APORTANT: Inhibitors can easily change to gas. 
Seal or tape each opening immediately 
after adding inhibitor. 
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Storage 

PREPARING ENGINE FOR LONG TERM STORAGE 

The following storage preparations are good for long 
term engine storage up to one year. After that, the 
engine should be started, warmed up, and retreated 
for an extended storage period. 

IMPORTANT: Any time your engine will not be 
used for over six (6) months, the 
following recommendations for 
storing it and removing it from 
storage will help to minimize 
corrosion and deterioration. Use the 
AR41785 Engine Storage Kit. Follow 
recommended service procedure 
included with storage kit. 

1. Change engine oil and replace filter. Used oil will 
not give adequate protection. (See CHANGING 
ENGINE OIL AND FILTER). 

2. Service air cleaner. (See CLEAN OR REPLACE 
AIR FILTER). 

3. Draining and flushing of cooling system is not 
necessary if engine is to be stored only for several 
months. However, for extended storage periods of a 

year or longer, it is recommended that the cooling 
system be drained, flushed, and refilled. Refill with 
appropriate coolant. (See DIESEL ENGINE 
COOLANT). 

4. Drain fuel tank and add 30 ml (1 oz) of inhibitor to 
the fuel tank for each 15 L (4 U.S. gal) of tank 
capacity. Completely drain fuel filter and close fuel 
valve, if equipped. 

5. Add 30 ml (1 oz) of inhibitor to the engine 
crankcase for each 0.95 L (1 qt) of crankcase oil. 

6. Disconnect air intake piping from the manifold. Pour 
90 ml (3 oz) of inhibitor into intake system and 
reconnect the piping. 

7. Crank the engine several revolutions with starter 
(do not allow the engine to start). 

8. Remove fan/alternator belt, if desired. 

9. Remove and clean battery. Store them in a cool, 
dry place and keep them fully charged. 

10. Clean the exterior of the engine with salt-free 
water and touchup any scratched or chipped 
painted surfaces with a good quality paint. 

11. Coat all exposed (machined) metal surfaces with 
grease or corrosion inhibitor if not feasible to paint. 

12. Seal all openings on engine with plastic bags and 
tape supplied in storage kit. Follow instructions 
supplied in kit. 

13. Store the engine in a dry protected place. If 
engine must be stored outside, cover it with a 

waterproof canvas or other suitable protective 
material and use a strong waterproof tape. 
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Storage 

REMOVING ENGINE FROM LONG TERM STORAGE 

Refer to the appropriate section for detailed services 
listed below or have your authorized servicing dealer 
or engine distributor perform services that you may not 
be familiar with. 

1. Remove all protective coverings from engine. 
Unseal all openings in engine and remove covering 
from electrical systems. 

2. Remove the battery from storage. Install battery 
(fully charged) and connect the terminals. 

3. Install fan/alternator belt if removed. 

4. Fill fuel tank. 

5. Perform all appropriate prestarting checks. (See 
DAILY PRESTARTING CHECKS). 

IMPORTANT: DO NOT operate starter more than 
30 seconds at a time. Wait at least 2 

minutes for starter to cool before 
trying again. 

6. Crank engine for 20 seconds with starter (do not 
allow the engine to start). Wait 2 minutes and crank 
engine an additional 20 seconds to assure bearing 
surfaces are adequately lubricated. 

7. Start engine and run at no load for several minutes. 
Warm up carefully and check all gauges before 
placing engine under load. 

8. On the first day of operation after storage, check 
overall engine for leaks and check all gauges for 
correct operation. 
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Specifications 
GENERAL ENGINE SPECIFICATIONS 

ITEM 

Number of Cylinders 

Fuel 

UNIT OF MEASURE 3029DF128 

3 

Diesel 

4039DF008 

4 

Diesel 

40397E008 

4 

Diesel 

Bore mm 106.5 106.5 106.5 

Stroke mm 110 110 110 

Displacement L 2.9 3.9 3.9 

Compression Ratio 17.8:1 17.8:1 17.8:1 

POWER' @ kW (hp) 26 (35) 35 (48) 55 (75) 
1500 rpm (Prime) 

POWER' @ kW (hp) 30 (41) 38 (52) 61 (83) 
1500 rpm (Standby) 

POWER' @ kW (hp) 30 (41) 41 (56) 67 (91) 
1800 rpm (Prime) 

POWER' @ kW (hp) 34 (46) 47 (64) 73 (99) 
1800 rpm (Standby) 

Width (overall) mm 582 588 .588 

Length (overall) mm 888 1016 1016 

Height (overall) mm 931 960 979 

Weight (dry)° kg 345 410 455 

Engine oil quantity L 6 12 12 

Engine coolant 
quantity 

L 14.5 16.5 16.5 

With Fan 
°Approximate 

Continued on next page DPSG,CD03523,55 -19-10AUG99-1/3 
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Specifications 

ITEM 

Number of Cylinders 

UNIT OF MEASURE 4045HF158 

4 

4045TF158 

4 

4045TF258 

4 

4045DF158 

4 

Fuel Diesel Diesel Diesel Diesel 

Bore mm 106.5 106.5 106.5 106.5 

Stroke mm 127 127 127 127 

Displacement L 4.5 4.5 4.5 4.5 

Compression Ratio 17.0:1 17.0:1 17.0:1 17.6:1 

POWER° @ kW (hp) 88 (120) 61 (83) 72 (98) 41 (56) 
1500 rpm (Prime) 

POWER' @ kW (hp) 96 (131) 68 (92) 80 (109) 42 (57) 
1500 rpm (Standby) 

POWER' @ kW (hp) 108 (147) 72 (98) 80 (109) 48 (65) 
1800 rpm (Prime) 

POWER' @ kW (hp) 120 (163) 79 (107) 88 (120) 51 (69) 
1800 rpm (Standby) 

Width (overall) mm 798 668 668 668 

Length (overall) mm 1356 1219 1219 1219 

Height (overall) mm 1136 1010 1010 1010 

Weight (dry)° kg 446 436 436 391 

Engine oil quantity L 12 12 12 8 

Engine coolant 
quantity 

L 25 25 25 20 

With Fan 
'Approximate 
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Specifications 

ITEM 

Number of Cylinders 

UNIT OF 
MEASURE 

6068 HF 158 

6 

6068TF158 

6 

6068TF258 

6 

Fuel Diesel. Diesel Diesel 

Bore mm 106.5 106.5 106.5 

Stroke mm 127 127 127 

Displacement L 6.8 6.8 6.8 

Compression Ratio 17.0:1 17.0:1 17.0:1 

POWER' @ 1500 rpm kW (hp) 134 (182) 92 (125) 105 (143) 
(Prime) 

POWER' @ 1500 rpm kW (hp) 148 (201) 101 (137) 116 (158) 
(Standby) 

POWER° @ 1800 rpm kW (hp) 164 (223) 108 (147) 124 (169) 
(Prime) 

POWER' @1800 rpm kW (hp) 187 (254) 119 (162) 137 (186) 
(Standby) 

Width (overall) mm 798 668 668 

Length (overall) mm 1476 1383 1383 

Height (overall) mm 1.136 1032 1032 

Weight (dry)° kg 613 593 593 

Engine oil quantity L 19.5 19.5 19.5 

Engine coolant 
quantity 

L 29 26 26 

With Fan 
°Approximate 
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Specifications 

UNIFIED INCH BOLT AND CAP SCREW TORQUE VALUES 

SAE 
Grade 
and 
Head 

Markings 

NO MARK 

1 or 2° 5 5.1 52 8 8.2 

SAE 
Grade 
and 
Nut 
Markings 

NO MARK 

2 

0 
5 

0 
8 

0 

Size 

Grade 1 Grade 2b Grade 5, 5.1, or 5.2 Grade 8 or 8.2 

Lubricated° Drya Lubricated Drys Lubricateda Drys Lubricate& Drys 

lb-ft Nm lb-ft lb-ft lb-ft lb-ft Nm lb-ft Nm lb-ft Nm lb-ft 

1/4 3.7 2.8 4.7. 3.5 6 4.5 7.5 5.5 9.5 7 12 9 13.5 10 17 12.5 
5/16 7.7 5.5 10 7 12 9 15 - 11 20 15 25 18 28 21 35 26 
3/8 14 10 17 ' 13 22 16 27 20 35 26 44 33 50 36 63 46 

7/16 22 16 28 20 35 26 44 32 55 41 70 52 80 58 100 75 
1/2 33 25 42 31 53 39 67 50 85 63 110 80 120 90 150 115 

9/16 48 36 60 45 75 56 95 70 125 90 155 115 175 130 225 160 

5/8 67 50 85 62 105 78 135 100 170 125 215 - 160 240 175 300 225 
3/4 120 87 150' 110 190 140 240 175 300 225 375 280 425 310 550 400 
7/8 190 140 240 175 190 140 240 175 490 360 625 450 700 500 875 650 

1 290 210 360 270 290 210 360 270 725 540 925 675 1050 750.. 1300 975 
1-1/8 400 300 510. 375 400 300 510 375 900 675 1150 850 1450 1075 1850 1350 
1-1/4 570 425 725 530 570 425 725 530 1300 '950 1650 1200 2050 1500 2600 1950 

1-3/8 750 550 950 700 750 550 950 700 1700 1250 2150 1550 2700 2000 3400 2550 
1-1/2 1000 725 1250 925 990 725 1250 930 2250 1650 2850 2100 3600 2650 4550 3350 

DO NOT use these values if a different torque value 
or tightening procedure is given for a specific 
application. Torque values listed are for general use 
only. Check tightness of fasteners periodically. 

Shear bolts are designed to fail under predetermined 
loads. Always replace shear bolts with identical grade. 

lubricated" means coated with a lubricant such as engine oil, or 
fasteners with phosphate and oil coatings. "Dry" means plain or zinc 
plated without any lubrication. 

b Grade 2 applies (or hek cap screws (not hex bolls) up to 152 mm 
(6-in.) long. Grade 1 applies for hex cap screws over 152 mm (6-in.) 
long, and for all other types of bolts and screws of any length. 

Fasteners should be replaced with the same or 
higher grade. If higher grade fasteners are used, 
these should only be tightened to the strength of the 
original. 

Make sure fasteners threads are clean and that you 
properly start thread engagement. This will prevent 
them from failing when tightening. 

Tighten plastic insert or crimped steel-type lock nuts 
to approximately 50 percent of the dry torque shown 
in the chart, applied to the nut, not to the bolt head. 
Tighten toothed or serrated-type lock nuts to the full 
torque value. 

(7) 
)- 

DX.TORO1 -,19-20JUL94 -1/1 

65-4 112699 

PN=83 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 141 of 543



Specifications 

METRIC BOLT AND CAP SCREW TORQUE VALUES 

Propeny 
Class 
and 
Head 
Markings 

4.8 8.8 9.8 10.9 

10.9 

12.9 

Q 
12.9 ll 4.13 111 1 8.8 a 1 9.8 1 a 10.9 11 

IP.1 
1 12.9 1 

WI 1/111 11P1 WI WI 
Property 
Class 
and 
Nut 
Markings Q 

5 

MB 0 
10 

MB 900 
, 

90 
1 

10 

MB 

IMI , 
9 

12 

= 1111. 

Size 

. Class 4.8 Class 8.8 or 9.8 - Class 10.9 Class 12.9 

Lubricated' Dry" Lubricated' Dry" Lubricated" Dry" Lubricated' Dry' 

N -m lb-ft lb-ft N -m lb-ft - lb-ft lb-ft Nm lb-ft lb-ft lb-ft 
i . 

M6 4.8 3.5 6 4.5 9 6.5 11 8.5 13 9.5 17 12 15 11.5 19 14.5 
M8 12 8.5 15 11 22 16 28 20 32 24 40 30 37 28 47 35 

M10 23 17 29 21 43 32 55 40 63 47 80 60 75 55 95 70 

M12 40 29 50 37 75 55 95 70 110 80 140 105 .130 95 165 120 
M14 63 47 80 60 120 88 150 110 175 130 225 165 205 150 260 190 
M16 100 73 125 92 190 140 240 175 275 200 350 255 320 240 400 300 

M18 135 100 175 125 260 195 330 250 375 275 475 350 440 325 560 410 
M20 190 '140 240 180 375 275 475 350 530 400 675 500 625 460 800 580 
M22 260 190 330 250 510 375 650 475 725 540 925 675 850 625 1075 800 

M24 330 250 425 310 650 475 825 600 . 925 675 1150 -850 -1075 800 . 1350 1000 
M27 490 360. 625 450 950 700 1200 875 1350 1000 1700 1250 1600 1150 2000 1500 
M30 675 490 850 625 1300 950 1650 1200 1850 1350 2300 1700 2150 1600 2700 2000 

M33 900 675 1150 850 1750 1300 2200 1650 2500 1850 3150 2350 2900 2150 3700 2750 
M36 1150 850 1450 1075 2250 1650 2850 2100 3200 2350 4050 3000 3750 2750 4750 3500 

DO NOT use these values if a different torque value 
or tightening procedure is given for a specific 
application. Torque values listed are for general use 
only. Check tightness of fasteners periodically. 

Shear bolts are designed to fail under predetermined 
loads. Always replace shear bolts with identical 
property class. 

Fasteners should be replaced with the same or 
higher property class. If higher property class 
fasteners are used, these should only be tightened to 
the strength of the original. 

3 lubricated" means coated with a lubricant such as engine oil, or 
fasteners with phosphate and oil coatings. "Dry" means plain or zinc 
plated without any lubrication. 

Make sure fasteners threads are clean and that you 
properly start thread engagement. This will prevent 
them from failing when tightening. 

Tighten plastic insert or crimped steel-type lock nuts 
to approximately 50 percent of the dry torque shown 
in the chart, applied to the nut, not to the bolt head. 
Tighten toothed or serrated-type lock nuts to the full 
torque value. 

DX,TORQ2 -19-20JUL94-1/1 
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Index 
Page 

Fuel system 

Page 

Bleeding 50-6 
Air filter Fuel 

Clean or replace (one-piece) 50-2 Diesel 10-1 

Clean or replace element 50-3 Handling and storing 10-1 

Air intake system 
Checking 35-1 

B Identification views, 01-1 
Inch torque values 65-4 

Belt 
Check automatic tensioner 35-2 
Check tension 30-4 
Replace (POWERTech) 50-4 L 

Break-in engine oil. 10-2 

Lubricant 
Mixing 10-4 

C 
Storage 10-3 

Coolant 
Diesel engine 10-4 M 
Drain and flush cooling system 45-1 
Warm temperature climates 10-5 Maintenance records 02-1 

Crankcase vent tube 
Cleaning 03-1, 35-1 

Maintenance 
1000 hours/1 year 

Check and adjust valve clearance 
(300-Series) 35-3 

Checking air intake system 35-1 
Checking automatic belt tensioner 

Damper 40-4 (POWERTech) 35-2 

Diesel engine oil 10-3 Cleaning crankcase vent tube 03-1, 35-1 

Diesel fuel 10-1 2000 hours/2 years 
Adjust speed droop governor 40-3 
Adjust valve clearance (POWERTech) 40-1 
Check engine speed 40-3 
Damper check 40-4 

2500 hours/3 years 

Engine oil Drain and flush cooling system 45 -1 

Break-In 10-2 50 hours/2 weeks - 

Diesel 10-3 Checking fuel filter 50-5 

Draining 30-1 500 hours 

Engine speed 40-3 Changing engine oil and filter 30-1 

Checking belt 30-4 
Replace fuel filter 30-3 

As required 
F Additional service information 50-1 

Clean or replace air filter (one-piece) 50-2 
Fuel filter Clean or replace air filter element 50-3 

Replacement 30-3 Do not modify fuel system 50-1 
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Index 

Replace fan and alternator belts 

Page 

V 

Page 

(POWERTech) 50-4 
Daily or every 10 hours 25-1 Valve clearance 
Observe service intervals 20-1 Adjust (300-Series) 35-3 
Use correct fuel, lubricant and coolant 20-1 Adjust (POWERTech) 40-1 

Metric torque values 65-5 
Mixing lubricants 10-4 

0 

Operating the engine 
Break-in period. 15-1 
Engine operation 15-4 
Standby power units 15-4 
Starting the engine 15-1 
Stopping the engine 15-5 
Using a booster battery or charger 15-3 

R 

Record keeping 
Engine option codes 03-3 
Engine serial number plate 03-1 
POWERTech medallion 03-1 
Record engine serial number ' 03-2 
Record fuel injection pump model number . .. 03-5 

S 

Specifications 
Engine 65-1 

Storage 
Engine 60-1 

Storing fuel 10-1 
Storing lubricants 10-3 

T 

Torque values 
Inch 65-4 
Metric 65-5 

Troubleshooting 
Electrical 55-6 
Engine 55-1 
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250 Amp Site 

Supplier 
Name Part No . Item Description 

. 

Manual Incert 
ABK CLI56A1310 APPLIANCE INLET - - Clipsal Web Page 
ABK CLI56CSC310 EXTENSION SOCKETS Clipsal Web Page 
ABK CLIWIPM27 ' 27 CONTROL PIN W/P INSUL PLUG HI-IMPACT Clipsal Web Page 
ABK MEN368 MENNEKES 368 125A 5P PANEL INLET Mennekes Web Page 
NHP 93.2 JUMPER LINK 20WAY SUITS 38.5 NHP Catalogue Fl 
NHP 
NHP 

96.72 2P 12AMP RELAY BASE FOR 56.32 RLY NHP Catalogue Fl " 

96.74 4P 12AMP RELAY BASE FOR 56.34 RLY NHP. Catalogue Fl 
NHP 38.51 24VDC 24V DC RELAY 1C0 6A NHP Catalogue Fl 
NHP 56.32.0074 24VDC RELAY FPIN 2C0 12A 24VDC -- NHP Catalogue Fl 
NHP 56.34 24VDC RELAY FPIN 4C0 12A 24VDC NHP Catalogue Fl 
NHP 99.013-024 LED & DIODE MODULE PLUG-IN NHP Catalogue Fl 
NHP CS4-22Z-240VAC 2N/0 2N/C 240VAC RELAY NHP Catalogue CA4 
NHP . 2H1407DAA FRONT TERMINAL COVER FOR XS125 (QTY 2) NHP Web Page 
NHP 2H2135DAA C/B SHROUDS FOR XS250 (QTY 2) NHP Web Page 
NHP BS2N233(NON AUTO) TRANSFER SW BTSS250NJ25033 NON AUTO NHP Web Page 
NHP CLSBB25033 250A BUSBAR LOAD SIDE 3P X23 

NHP D5-3NL3A 
LED LAMP BLOCK CAN COUPLER AMBER 24V 
AC/DC NHP Flyer D5-3NF 

NHP D5-3NL3A 
LED LAMP BLOCK CAN COUPLER AMBER 24V 
AC/DC NHP Flyer D5-3NF 

NHP D5P-P5 YELLOW PILOT LIGHT STANDARD NHP Web Page 
NHP 
NHP 

DPA-01-D-M48 
DSRCB1030P 

PHASE FAIUSEQ NHP Flyer CGM 
10A 2P DIN SAFE MCB WITH PIGTAIL NHP Catalogue Page 

NHP DSRCB1030P 10A 2P DIN SAFE MCB WITH PIGTAIL NHP Catalogue Page 
NHP DSRCBH1030A DINT MCB/RCD 1P 10A 30MA 10KA NHP Catalogue Page 
NHP DSRCBH1030A MCB/RCD 1P 10A 30MA 10KA DIN-T NHP Catalogue Page 
NHP DSRCBH3230A MCB/RCD 1P 32A 10KA NHP Catalogue Page 
NHP DTCB10332C DINT 10KA 3P 32A CB NHP Catalogue Page 
NHP DTCB6106C DINT 6KA 1P 6A CB NHP Catalogue Page 
NHP DTCB6306C DINT 6KA 3P 6A CB NHP Catalogue Page 
Pheonix 441504 EARTH TERMINALS Pheonix Web Page 
Pheonix 800886 E/NS35N END CLAMP DIN RAIL Pheonix Web Page 
Pheonix 3004362 UK5N 4MM FEEDTHRU TERMINAL GREY Pheonix Web Page 

Weidmuller 102840 WFF70 
Weidmuller Catalogue 
Page 

Weidmuller 106456 WAH70covers 
Weidmuller Catalogue 
Page 

Page 1 22/06/2004 JHO5PM01 
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Mennekes: Products - Home 

I Products 

Product 
Locator 

Tecbnkat 
Information 

Page 1 of 1 

Wiring Devices: Plugs I In-Line Connectors I Panel Mount Plugs I Panel Mount 
Receptacles I Internationally Rated Devices 

Internationally Rated Devices 

Mennekes, a global manufacturer of industrial electrical products, has products to sat 
electrical connection needs anywhere in the world. Our products are approved by nur 
international agencies. Internationally rated products range from 16 Amp to 125 Amp, 
A.C. through 500V A.C. 3,4, and 5 wire. All units are configured to IEC 309-1 and IEC 
and are VDE Approved. 

. 

PLUGS 

Plugs feature screwless two-piece construction for snap tog 
pull apart assembly. A pivoting cable strain relief provides e 
terminal access. Units have a self-sealing cable grommet wl 
requires no cutting to accommodate various HAR cable size 
Backed-out terminal screws reduce installation time. 

CONNECTORS 

Connectors' feature dead-front construction for safety and u 
brass solid sleeves for reliability. Units feature screwless hie( 
construction for snap together / pull apart assembly and hay 
pivoting strain relief for easy terminal access. A self-sealing 
grommet requires no cutting to accommodate various HAR 1 

sizes. Backed out terminal screws reduce installation time. 

INLETS 

Ideal for generator or motor plug interface applications, inlet 
compact and can be surface mounted with available backbo 

. 

. 

., 

- 

RECEPTACLES 

These compact units are available for either panel or surface 
mount applications. Box mounted units feature top or botton 
entry. Both receptacle styles feature an oversized ground sly 

prohibit mismating of plug devices with different voltages. 

Company I Products I Locations I Contact Us 

©2000 Mennekes Electronics, Inc. 

http://www.mennekes.com/pr intemationallyrated.htm 18/06/2004 
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Ecat Product Listing 

1\11112 Item Info 

Page 1 of 1 

NHP E-Cat online website 
Friday, June 18, 2004 4:12:30 PM 

User: Not logged in 

(?)finder 
Catalogue Number: 

56.32.0070 24VDC 

Description: 

PLEASE ORDER 5632007424VDC 
List Price $ (Not including GST): 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Relays-plug-in type 
Flat pin 

Contact arrangement 
2 C/0 

Voltage 
24V DC 

Number of pins 
8 

Features - 

2 pole changeover contacts rated at 12 amps (250VAC-AC1). 
LED and press to test as standard. 
4.8mm x 0.5mm flat pins suitable for plug-In sockets. 
Available in 11 AC./DC coil voltages. 
PCB mounting as option. 
Designed and manufactured to common standards. 
Small dimensions. 
Approved by international standards. 
A large range of bases and sockets including various types of mounting such as Din rail, rear connected panel mounting, plug-in PCB 

mounting. 
Selection of options include manual test button, flange mounting, high temperature versions and hermetically sealed versions. 

Benefits 
Capable of switching a number of substantial loads. 
Visual indication for coil operation and latching enables simultaneous testing. 
Can fit directly onto printed circuit boards for power switching. 
Reduced panel space required to keep switchboard costs to a minimum. 
This relay can be offered to manufacturers who export equipment that require these compliance approvali. 

Ordering Information 
DC supply version also available without LED - 563224VDC 

Cogyegbt NHP Electrical &gingering Products Pty. Lg. All prices are exclusive of GST. 

http://ecat.nhp.com.au/website/search/psearch.asp?topactiOn=6&topvalue1=56.32.007... 18/06/2004 
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Ecat Product Listing 

INIElp Item Info 

Page 1 of 1 

NHP E-Cat online website 
Friday, June 18, 2004 12:29:23 PM 

User. Not logged in 

TERASAKI 
Catalogue Number: 

2H1407DAA 

Description: 

COVER TERMINAL 3P FC X1 

List Price $ (Not including GST): 

Unit of Measure: 

EA 

Price Schedule: 

T2 

Circuit breakers-Moulded Case (MCCB) 
Accessories-Terminal covers 

Type 
3 Pole FC terminal cover 

Frame size 
125A 

Features 
Protective terminal cover 3 pole (set of 2) for front connected terminals on the Tembreak XS125 series & TL3OF series MCCB's. 
Made from high impact dear plastic 

Benefits 
The terminal cover is designed to protect breaker terminals and other live parts from exposure. 
Terminal covers are available for front or rear connection, and plug-in types. 

Copyright IMP Eloctrice Roplacerino Products Pty. Led. All prices are exclusive of GST. 

http://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvaluel=2H1407D... 18/06/2004 
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. Ecat Product Listing 

hillmip Item Info 

Page 1 of 1 

NHP E-Cat online website 
Friday, June 18, 2004 12:30:55 PM 

User: Not logged in 

(s) TERASAKI 
Catalogue Number: 

2H2135DAA 

Description: 

COVER TERMINAL 3P PC XS2 

List Price S (Not including GST): 

Unit of Measure: 

EA 

Price Schedule: 

T2 

Circuit breakers-Moulded Case (MCCB) 
Accessories-Terminal covers 

Type 
3 Pole RC terminal cover 

Frame size 
250A 

Features 
Terminal cover (2 pcs) to suit 3 pole front connect Temtueak XS250 series circuit breakers. 

Benefits 
The terminal cover is designed to protect breaker terminals and other live parts from exposure. 

Copycat tHP Electrical Edgincertnp Prodocia Pty. Ltd. All prices are exclusive of GST. 

http://ecat.nhp.cont au/website/search/psearch.asp?topaction=6&topvaluel=2H2135D... 18/06/2004 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 163 of 543



Ecat Product Listing Page 1 of 1 

NHP E-Cat online website mip Item Info Friday, June 18, 2004 12:37:55 PM 

User. Not logged in 

TEJOSAKI 
Catalogue Number. 

BS2N233 

Description: 

TRANSFER SW BTSS250NJ25033 
List Price (Not including GST): 

01/ 

Unit of Measure: 

EA 

Price Schedule: 

Transfer switches 
Basic (BTS) 

Amp rating 
250A 3P / 250A 3P 

kA rating 
35 

Features 
Standard model features a proven design walking beam interlock. 
Fully wired to terminals for 3 wire control. 
Terminals and wires are numbered. 
Optional insulated common loadside busbars 250A - 1250A.. 
Standard TemLogic panel standardized design. 
Up to 12 additional features can be added to a logic panel. 
Logic panels can be relay or PLC logic. 
As an option motor operators may be padlockable in sizes up to 250A. Standard for larger sizes. 

Benefits 
Needs to maintenance or adjustment once installed 
There are no coils to bum out or consume energy. 
Simple installation; easy connection. 
Fully numbered schematic diagrams are supplied. 
Increases safety during routine maintenance. 
Convenient for switchboard builders. 
Fast track delivery from stocked parts. 

Ordering Information 
Assembled to order. 
4 pole and other configurations available on request. 

Copyright NHP Electrical Enotnewing Products Ply. LW. All prices are exclusive of GST. 

http://ecat.nhp.com.aufwebsite/search/psearch.asp?topaction=6&topvalue1=BS2N233... 18/06/2004 
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k I r - 

Din-Safe MCBs (RCBO) 
J Standard AS/NZ 61009. 

Approval N17482. 

J Mines Department Approval - Pending. 

J Short circuit, overcurrent and earth leakage protection. 

Handle sealable and padlockable. 

J DIN Rail mounting. 

Din-Safe MCB with pigtail 
Amp 

Poles rating 
Short 

Voltage circuit Phase 
Trip 1) 

Sens. Cat. No 

1+N ') 2 6 240 10 kA 30 mA DSFICB0630P 

2 10 240 10 kA 1+N ') 30 mA DSRCB1030P 

2 16 240 10 kA 1+N ') 10 mA DSRCB1630P 

2 20 240 10 kA 1+N') 30 mA DSRCB2030P 

2 25 240 10 kA 1+N ') 30 mA DSRCB2530P 

2 32 240 10 kA 1+N ') 30 mA DSRCB3230P 

2 40 240 10 kA 1+N ') 30 mA DiRCB4030P 

Din-Safe MCB standard terminal configuration 
Amp Short Trip 3) 

Poles rating Voltage circuit Phase Sens. Cat. No3) 

2 6 240 10 kA 1+N ') 10 mA ODSRCB0610A 
2 6 240 10 kA 1+N ') 30 mA 3DSRCB0630 
9 10 240 10 kA 1+N') 10 mA DDSRCB1010A 
2 10 

. . 

240 10 kA 1+N :) 30 mA DSRCB1030 

2 10 240 10 '<A 1+N ') 100 mA DDSRCB10100 
2 16 240 

- 
10 kA 1+N') 10 mA DDSRCB1610A 

2 16 240 
_ . 

10 kA 1+N ') 30 mA DSRCB1630 
2 16 240 10 kA 1+N ') 100 mA DDSRCB16100 
2 20 240 10 kA 1+N 10 mA DDSRCB2010A 
2 20 240 10 kA 1+N -) 30 mA DSRCB2030 

2 20 240 10 kA 1+N -1 100 mA DDSRCB20100 
2 25 240 10 kA 1+N ) 30 mA DSRCB2530 

2 32 240 10 kA 1-1.N 30 mA DSRCB3230 

2 40 240 10 kA 1+N ') 30 mA DSRCB4030 

Apdiication 
Din-Safe MCB is a combined MDB/RCD providing thermal ovedoad, 
short circuit and earth leakage protection in the one integral unit. 

Din-Safe MCBs are suitable for use in residential. commercial and 
light industrial applications. 

Terminal configuration 

NEUTRAL ACTIVE A 
M ;LOAM 

PIGIM. RIPPLY yey1104. 

NEUTRAL C-IV. 
LOA MARDI .VCACI 

i 0 0 i 

r4 

k 

DULOAV ACTIVE' 
"EMUS/AL UNE 

N 

VEL '2AL tc--c 
L.NE: ;.NE 

DIN-Safe MCB with neutral pigtail 
suits standard 3 phase chassis 

DIN-Safe MCB 
standard terminal configuration 

Characteristics 
Width: 2 modules. 
For type AC residual, currents. 
Rated voltage: 240 V/50-60 Hz. 

J Tripping characteristics of MCB part: 
IEC 898 - C curve. 
Short circuit capacity: 10 kA. 
T- erminal capacity: 25 mm2. 

High immunity to transient current. 
Profile as per Din-T MCB. 

Test button for periodic testing. 

Accesscr'es 

Auxiliary/Alarm 
Shunt trip 

Padlock bracket 
Link bars and terminals 
Enclosures 

Tecnnical data 

Tripping characteristics 
Dimensions 
Technical data 

Plge . 

Page 1 - 31 

Page 1 - 29 
Page 1 - 33 
Page 1 - 33. 39 
Section 2 

Page 3 - 29 
Page 3 - 45 
Section 3 

Notes: ') Unprotected neutral, not switched. 
Unprotected neutral, switched. 

') . Fits Din-T chassis (special configuration) 
refer page TBA. 

') Mines department approval applies to 
30 mA only. 

Nuisance tripping may be experienced 
in VFILI and motor starting applications 
refer NHP. 
3 Mailable on indent only. 
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Din-Safe 
single pole width residual 

current circuit breaker (RCBO) 
D Standards AS/NZ 1009. 

D Approval N17482. 

D Mines department approval -Pending.. 
One module wide (18 mm). 

J Short circuit, overcurrent and earth leakage protection. 

Short circuit protection 10 kA. 

...i Sensitivity 10 and 30 mA. 

J Din rail mount. 

....i Suits CD chassis. 

40 

Amp 
rating 

Modules Voltage 
(18mm) AC 

Short 
circuit 

Trip 
Sensitivity 3). Cat: No ') 

6 1 240 10 kA 30 mA 3 DSRCBH0630A 
10 1 240 10 kA 30 mA DSRCBH1030A 
16 1 240 10 kA 30 mA DSRCBH1630A 
20 1 240 10 kA 30 mA DSRCBH2030A 
25 1 240 10 kA 30 mA DSRCBH2530A 
32 1 240 10 kA 30 mA DSRCBH3230A 
40 1 240 10 kA 30 mA DSRCBH4030A 
6 1 240 10 kA 10 mA 3 DSRCBH0610A 
10 1 240 10 kA 10 mA. DDSRCBH1010A 
16 1 240 10 kA 10 mA DSRCBH1610A 
20 1 240 10 kA 10 mA DDSRCBH2010A 
25 1 240 10 kA 10 mA 3 DSRCBH2510A 
32 1 240 10 kA 10 mA JDSRCBH3210A 
40 1 240 10 kA 10 mA DSRCI3H4010A 

Note: ') Neutral not switched 3) . Mines Dept. approval applies to 
2) Will not accept side . 30 mA units only. 

mounting accessories 

Operation 
:This unit combines the overload and short circuit proteCtion of an MCB 
,vith earth leakage protection of an RCD. The unit occupies one, sub- 

.,circuit (one pole) of the distribution board and provides single phase ( 
protection against overload, short circuit and earth leakage current. 
- The MCB element provides thermal and magnetic tripping protection 

which is rated to 10 kA prospective fault current. 
- The RCD element of the device provides core-balance detection 

of the difference between the active and neutral currents and 
amplification to provide high sensitivity. The rated residual operating 
current (IAN is 10 mA or 30 mA. . . 

- The green/yellow earth reference cable in case of loss of supply 
neutral ensures the device will continue to provide earth leakage 
protection and will operate normally upon detection of an earth 
leakage current. 

Dimensions (mm) 
--rer 

Available on indent only. 

Application 
The Din -Safe single pole width residual current 
circuit breaker will fit the standard Din-T chassis 
for use in NHP panetboards. The design makes it 
possible to provide an MCB complete with earth . 

leakage protection in an 18 mm wide module 
which allows a greater number of devices to be 
fitted into a distribution board. 

Connection diagram 

Ex 

®N 

Accessories 

ACTIVE (LOAD) 

NEUTRAL (LOAD) 

Padlock bracket 
Link bars add terminals 
Enclosures 

Technical data 

ON POSITION 

OFF POSITION 

Page 1 - 33_ 

Page 1 - 33,_39 

Section 2 

Tripping characteristics Page 3 - 29 
Technical data / wiring Page 3 - 35 

Note: Nuisance tripping may be experienced in 
VFD and motor starting applications refer 
NHP. 

1 -24 
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Din-T 6 series 6 kA MCB 
Standards AS3111, !EC 898. 

:I Approval No. N17481. 

3 Current range 2-63 Amps 1, 2 and 3 pole. 

Sealable and lockable handle. 

:I Available in curve type C and D. 

"..? Mounts on CD chassis (250 A and 355 A). 

1 pole 1 module C- Curve 
In (A) 5-10In 
2 . DTCB6102C 

4 DTCB6104C 

6 
_ . 
10 

13 

DTCB6106C 

DTCB6110C 

DTCB6113C 

_ DTCB6116C 

20 DTCB6120C 

25 
- - - 
32 

40 

50 . 

63 

DTCEI6125C 

DTCB6132C 

DTCB6140C 

DTCB6150C 

DTCB6163C 

2 pole 2 modules 
2 DTCB6202C 

4 DTCB6204C 

6 DTCB6206C 

10 . DTC136210C 

13 3 DTCB6213C 

16 DTC136216C 

20 

32 

DTCB6220C 

DTCB6225C 

DTCB6232C 

40 DTCB6240C 

50 DTCB6250C 

63 DTCB6263C 

3 pole 3 modules 
2 DTCB6302C 

4 

6 

10 

13 

16 

20 

25 

32 

40 

50 

63 

DTCB6304C 

DTCB6306C 

DTCB6310C 

PDTCB6313C 

DTCI36316C 

.DTCB6320C 

DTCB6325C 

DTCB6332C 

DTCB6340C 

EITCB6350C 

'471-C86363C 

D - Curve , 

10-201n 

DTCB6102D 

DTCB6104D 

DTCB6106D 

DTCB6110D 

DTCB6113D 

DTC136116D 

DTCB6120D 

DTCB6125D 

DTCB6132D 

DTCB6140D 

DTCB6150D 

DTCB6163D 

DTCB6202D 

OTCB6204D 

DTCB6206D 

DTCB6210D 

U DICB6213D 

DTCB6216D 

DTCB6220D 

DTCB622513 

DTCB6232D 

DTCB6240D 

DTCB6250D 

r' -DTCB6263D 

a DTCB6302D 

DTCB6304D 

DTCB6306D 

DTCB6310D 

DTCB6313D 

DTCB6316D 

DTCB632OD 

KoTCB6325D 

DTCB6332D 

DTCB6340D 

DTCBf3350D 

DTCB6363D 

1 -14 

DTCB6 
1 pole 

Short circuit capacity 6 kA 
In (A) 2 - 63 

240 V AC 
2P ' 240 - 415 V AC 
3P 240:415 V AC_ 

DC use 
1P 2P ') 

. . _ . 

-Short circuit 20 kA 25 kA 
Max.voltage (DC) 60 V 125 V 

Use at DC 
When using Din-T6 in a DC application the magnetic 
tripping current is approximately 40 % higher than in 
AC 50/60 Hz. 

Shock resistance (In X. Y. Z directions). j. 
20 g with shock duration 10 ms (Minimum 18 shocks). 
40 g with shock duration 5 ms (minimum 18 shocks). 

Vibration resistance (In X, Y, Z directions). 
3 g in frequency range 10 to 55 Hz 
(operating time at least 30 min). 
According to IEC 60068-2-6. 

Storage temperature 
From -55 °C to +55 °C, according to IEC 88 part 2 - 1 

(duration 96 hours). 

Operating temperature 
From -25 °C to +55 °C, according to 
VDE 0664 parts 1 and 2. 

Use at 400 Hz 
At 400 Hz the magnetic trip current is approximately 
50 % higher than in AC 50/60 Hz. 

Accessories Section 
Add on RCD 

Auxiliary/alarm 
Shunt trip 
UVT 

Padlockable bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 

Technical data 

1 -21 
1 -31 
1 - 29 
1 - 30 
1 -33 

- 33, 39 
2 
2 -35 

Section 
Technical data 
Tripping characteristics 
Dimensions 

3 
3 - 6, 8 

3 -22 

Notes: ') 2 pole MCB connected In series. 

The line side is the -OFF" (bottom) side of the MCB. 
ID Available on indent only. 
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Din-T10 series 10 kA MCB (cont.) 
3 pole 3 modules 

B - Curve C - Curve D - Curve 
In (A) 3-5 In 5-10 In 10-20 In 
0.5 -- r---Ipt0Oft 
1 DY41.030-1 a DTCB1-63 triC t'\ N. 
2 

. . 

p 7131T120- . DTCB10302C 

' DTCB10304C 

0 DTCB10302D 

DTCB103040 DTCA10304B 

6 DTCB1 0306E DTCB10306C 9 DTCB10306D 
kItt 10 DTCB10310B DTCB10310C DTCB10310D 

13 0 DTCB10313B a DTCB10313C DTCB10313D 
16 DTCB1031613 DTCB10316C DTCB10316D 

20 DTCB10320B DTCB10320C DTCB103200 

25 DTCB10325B DTCB10325C DTC131 03250 

32 DTCB10332B DTCB10332C DTCB103320 

r-- 40 DTCB10340B DTCB10340C DTCB10340D 

50 DTCB10350B DTCB10350C DTCB10350D 

63 DTCB1036313 DTCB10363C DTCB10363D 

4 pole 4 modules 1 

6 DTCB104460 

10 utct1041108 
DTCB10406C porapplosto 
urct10410C 1TTCB*1 OD 

13 LIDTC,B,194136 Qqrc610413c i 1 I3D 
..... 

16 6. DTC13104 oTCB10416C 
...... 

I F: 
.,,,,.., " 

20 it 
I .11 : , e ! . 0.4200 0 I . .1 .... 

25 

32 

._ , ": ,;. &t.y&44,74, ;111111111'. - - ...II i--:a. 1,...,1 

U Pi':.41i5ii V., :. 
.=__..P.,1-,4 -'r 

i-'v I F 

TC11 I t: - sy-.41 ., 0ai 

40 ii71111:0141o.'itlt-:;,..., 
.....e.!4*.. .6....,,..x-- 

Notes: All poles include over-current and short circuit protection. 
Available on indent only ER 

. 

: 

ea? 
. 

DIC1310 
1 - 4 pole types 

Accessories Section 

Add on RCD 1 -21 
Auxiliary/alarm 1 -31 
Shunt trip 1 - 29 
UVT 1 -30 
Padlock bracket. 1 -33 
Link bars and terminals 1 - 33. 39 
Enclosures 2 
Busbar chassis 2 -35 

Technical data Section 

Technical data 3 
Tripping characteristics 3 - 6. 8 
Dimensions 3 -22 

.11111111111111011MINMINIMW 

1 -16 
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PHOENIX CONTACT I UK 5 N 

UK5N 
Universal terminal block with screw 
connection, cross section: 0.2 - 4 mm2, 
AWG: 30 -'10, width: 6.2 mm, coloc gray 

General data 

C0 
add to cart am? view cart 

Order number 3004362 

Type UK5N 
Barcode number 4017918090760 

Unit pack 50 Pcs. 

'Customs tariff 85369010000 

Max. conductor cross section, flexible 4 mm2 

Conductor cross section, rigid max. 6 mm2 

Conductor cross section AWG/kcmil max 10 

Nominal current IN 41 A 

1w- Accessories 
NI Technical data g Certificates 
:ffil PDF File 

Page 1 of 1 

https://eshop.phoenixcontact.com/ohoenix/orodukte/desc.iso?id=3004362&nid=3042... 1 R/06/7.1)04 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 169 of 543



PHOENIX CONTACT I E/NS 35 N Page 1 of 1 

EINS 35 N 
End bracket, width: 9.5 mm, color: gray 

El add to cart 
Ian 
0 view cart 

General data 

Order number 0800886 

Type E/NS 35 N 

Barcode number 4017918129309 

Unit pack 50 Pcs. 

Customs tariff 85369010000 

Color gray 

Accessories 
Technical data 

-:711. Drawings 
PDF File 

https://eshop.phoenixcontact.conilphoenix/produkte/descjsp?id=0800886&pid=5285... 18/06/2004 
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PHOENIX CONTACT( USLKG 5 

USLKG 5 
Ground terminal block with screw 
connection, cross section: 0.2 - 4 mm2, 
AWG: 26 -10, width: 6.2 mm, color: 
green -yellow 

Val 11?. add to cart 9 9 view cart 

General data 

Order number 0441504 

Type USLKG 5 

Barcode number 4017918002190 

Unit pack 50 Pcs. 

Customs tariff 85369010000 

Max. conductor cross section, flexible 4 mm2 

Conductor cross section, rigid max. 4 mm2 

Conductor cross section AWG/kcmil max 12 

Accessories 
Technical data 

,1 PDF File 

Page 1 of 

https://eshop.phoenixcontact.com/phoenix/produkte/desejsp?id=0441504&pid=5046... 18/06/2004 
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Tab connection terminals 

Max. techicat data 
Dimensions 

WdlatengthMeight Irmi) Whoa WAH 

Wdthelength/height arm) ' with WAH 

Boa size 

VDE rated data, 0611, Part 1/8.92 / IEC 947-7-1 

Rated vatage/rated current/rated cross- section 
Rated impulse vonageipahtion severity 

Further technical data 
Tightening torque range Nm 

Clampable conductor 
Cable lug DIN 46235 PIP' 
Cable lug DIN 46234 mm- 

2 e cable lug DIN 46235 min- 

---?. x cable lug ON 46 234 nun: ( 
- 

-,Su rnnt 

nips MT 
Since T1771 

MEM COMECtal Near nm--- awe la Ta carcaas =52043 See 
Contnuous current rang of crossconnector. 2pole A 

Continuous currms rating 01 crossconnation 3-pole A 

UL / CSA rated data 
Voltage I current . conductor sae UL 

Voltage /curers conduct's see CSA 
Ordering data Version 

Wan(' 
Blue Wand 

With covers Wernd 
Wemid 

Partition (thickness 2 man) 

UPI 
Crass-connection 

INCIL 

C ynill310 
Auxiliary / control Conductor terminal 

Cover 

Wanting sign 

PhIng UMW 

Beige PA 66 
Blue PA 66 

Ligalieen PA 66 

Yellow. Selfadresive 
With Tighe-ling flash 

Can be stuck to WAH only 

Cups! Washers 

0 
FOr. direct assembey 

Screwdriver 

For aluminium conductors 

411 
Marldng tags Print 

DEX 4,16:1 s' Consecutive horizontal 
DEK Consecutive vertical 
WS 

. Blank 
WS K WS Printed 

WFF 35 WFF 70 

27/107/54 

27/138/60 

6 

168 A/50 mm2 250 A/95 ism2 

32/132/M 
32/173'71.5 
8 

1003 V.125 AG5 nun= 1000 V/192 N70 rirn2 
8 kVt3 

3.0. -6.0 6.0_12 

6...25 16...70 
2.5...50 2.5...120 
6..25 16...70 
2.5...35 2.5.-7E 
3 x 13 x 0.5 2 x 15.5 x 0.8 

S 6 x 13 x 0.5 Z x 15.5 x C.13 

2 x 15.5 x C.5 6 a 15.5 x 0.6 
2.09...50 C4 2.06...123 
133 207 

8 kV/3 

135 207 

600 V-115 kic...2 AWG 600 V 175 A14...2/0 AWG 

600 V13C A :4.-2 AWG 6031/170 A14...20 AWG 

4 x 20 x 1 

C6 

-t_i- Cat. No. Oty. -1__.r Cat No. Oty. 

102830 10 102840 10 

102838 10 102848 10 

102930 10 102940 10 

Type Cal. No. Oty. Type . Cat. No. 

WTW WFF 35 106710 10 WIW WFF 70 106720 10 

VVOL 2/35 
OL 3/35 

108490 5 WOL 2/70 
106540 5 WOL 3/70 W 

WZAF 35 

M 6x 16 

SO 

CPS8 M 6 

loess() 

107050 10 WZAF 70 106620 10 

75.3... . . 

WAH 35 . 106446 20 WAH 70 106456 20 
WA1-135 BL 106448 20 WAH 70 8L 106458 20 
WAH 35 NG 106445 20 WAH 70 106455 20 
WAP' 106970 . 20 WAP' % 106900 20 

WO 1 156390 5 .V1401 156390 

Oty. = 5 cards with 6 Wass on each Oty. = 5 cards with 6 lades on each 

106370 20 M 6x16 106370 20 
902450 - SD 902450 

5 

015620 50 CPSB M 8 015630 50 

DEK 5 047348 DEK 5 047346 
DEK 5 047358 - D9( 5 047356 
WS 12/6.5 160992 - WS 17/6.5 160992 
WS 12/6.5 156895 - WS 12/6.5 156e95 

IMoundng rafts, end brackets, further roaddng material see riection"Asammorles^ 
- Tne WAP can be used only in conjunction with the WAH. 

to the areal that no conductor is connected. if guarantees shock protection in me comectOn area. 

12 la wswarew 
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Alfred Platinum Edition On The Web 

Catalogue No. 56CSC310 

: 

Colour Options 
Electric Orange 

Resistant Orange 

EO I 

RO 

More colour options may be available. Please 
check with your nearest Clipsal office. 

Page i of 1 

Description: 
Plugs And Extension Sockets, 250V 10A - 
3 Flat pins 

Item Type 
02 Industrial PrOducts 

Business Area 
40 Industrial Switchgear 

Product Group 
400 56 Series Industrial Switchgear 

Item Group 
40004 Plugs & Extension Sockets 

Brochures Available: 
56CSC and 56P0 series wiring 
instructions 

56CSC310, 56CSC315 wiring instructions 

56 Series flyer 

56 and 66 Series technical data 

56 Series Features 

A Specifiers guide to Clipsal Industrial 

A Specifiers guide to Clipsal Industrial 

A Specifiers guide to Clipsal Industrial 

http://alfredclipsal.corn/scripts/apeweb.dll?PrintCatNacCatNo=56CSC310 18/06/2004 
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Alfred Platinum Edition On The Web Page 1 of 1 

Catalogue No. WIPM27 

Colour Options 
No colour options 

Transparent 

More colour options may be available. Please 
check with your nearest Clipsal office. 

Description: 
Plugs And Extension Sockets - Wilco, Low 
Voltage, Multipin - 27 pin maximum 

Item Type 
02 Industrial Products 

Business Area 
40 Industrial Switchgear 

Product Group 
403 Wilco Hi-Impact Industrial Switchgear 

Item Group 
40303 Plugs & Extension Sockets 

Brochures Available: 
A Specifiers guide to Clipsal Industrial 

A Specifiers guide to Clipsal Industrial 

A Specifiers guide to Clipsal Industrial 

http://alfred.clipsal.com/scriptsiapeweb.c111?PrinteatNo&CatNo=WIPM27 18/06/2004 
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I ,.:217/.1 

.6. 
O 

,5 

E 

U) 

0_ 

0 

? 
E 0 

0 

0 

so 

ROOF SIDE VIEW 

FALL OF ROOF 

OVER 450mm 

NOTE #1. Kianawah base to be made. 
and placed in position 'after mounting. 
NOTE #2. All plinths to be measured 
and installed after mounting of boards. 

CENTENARY HWY 

MACQUARIE ST 

PROGRESS RD 

KIANAWAH RD 

PAINT COLOUR #4 POLISH 

MATERIAL STAINLESS STEEL 

ROOF TYPE 

1200 

(TOTAL OF ALL 

EXTENSIONS) 

220 

Note #1 

(BASE) 

Note #2. 

NIL I 

160 

B 

0 

(IF IN DOUBT, ASK.) 

20 

SIDE 

0/HANG 

F 

T 

EXISTING BOARD MINIMUM SPACE 
DEPTH FOR ANTENNA 

35 

FRONT 

0/HANG 

0 

NEW 

EXTENSION 

5 

.5 

1420 

EXISTING 

SW/BO 

FRONT VIEW 

0 Fr 

NEW - 

EXTENSION' 

EXISTING 

SW/BD 

FRONT 
L_ 

50 

37 
100 

f-7-- 

60 

75 

TOP VIEW 

50 

T FT/ 

350 

CONFIRM ALL 

HOLES ARE 

CLEAR INTERNALLY 

(i.e.no angles, 

welds, brakets etc) 

TEMPLATE 
SIDE ADJACENT 

TO EXIST. SW/BD 

60cj 

75 

(FRONT OF 

BOARD) 

PIN 

10/12/03 
2/10/03 

AS BUILT 
ISSUED FOR APPROVAL 

LYN 
SWN 
ITN 
LTN 
STN 

COMMON 
LOGIC PTY. LTD. 

PO. BOX 2008 
Mansfield OLD. 4122 
Tele: 07 3849 7449 

DATE 25/08/03 

DRAWN YGF 

SCALE NTS 

APPROVED 

BRISBANE WATER 

SP LIE MFG AL. SITES 

JHO5DLO4 A3 sheet ISSUE 8 
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ro 

0. 0 

0. 

.0 

a) 0 

0 0 

0 
CV 
(Co 

0 
GV O 

0 

E 

>- 

a) 
0. 0 
0. 

0 

C 
0 

O 
E 
0 

ct 

390 

111 

BOTTOM VIEW 

Door 
Switch 
Bracket Light Bracket 

1 

1 ri -T-1 

Screw on Perspex 
Shroud support angle 

DOOR HEAT 
INSULATION 

Note: Required 
only on external 
sites. Fix to door 
with studs. 

SECT ION D-D 

276 

L 

1200 

(IF IN DOUBT, ASK ) 

CB Mtg Rails 

SECTION C-C 

_6 ONIIIIIIIII --.*PPIP.PHEIR 

1:BaR503Naia 

IN111...---_=- 

.- - 
4.. 

I. MIS 61300011 I 

--.7 
. /COM MY 

a a 

Bar Permeli 

SECTION B-B 

..- 
. 

i 
yolataaviiaa 
11111111111 11 
47P/PRYPPE'P 

iiiiii1 -. ..- 
. 

1 

''""' 

. 125 . WS 

0 

.r. ...MI 
MINIrAifear.:, 

1-1-11n-1 111111 
1 .1_4_1 444 

14.1,1 1..,1 
0-J 0.-- 1 11-.1 

( 
t 
I 

I 

t 
I 

I 

___ 

_a:. 

- 

_ 

II .. 

I 

t 
I 

N 

I /roil 
I % 

t 
f 

Eth 1,-gl I , 

4 144 
I 1 MI I I I oi- 
I. Iawe I L-I 

SECTION A-A FRONT VIEW 
(DOOR RMEOVED) 

450 

TOP VIEW 

I 

I 

FRONT VIEW 

Door to hinge left or right 
depending on order. 

1/2/04 AS BUILT 
2/10/03 ISSUED FOR APPROVAL 

LYN 
SYN 
PIN 
LTN 
SW 

COMMON 
LOGIC PTY. LTD. 

P0. BOX 2008 
Mansfield QU). 4122 
Tele: 07 3849.7449 

DATE 25/08/03 
DRAWN GCK 

SCALE NTS 

APPROVED 

BRISBANE WATER 

125 Amp Semi Permanent sites 

JHO5DD01 A3 sheet 1 /1 I ISSUE B 
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Publication No: UCH-027 
27th Edition 

2/001 

STAMFORD 
AC GENERATORS FROM 

NE\VAGE INTERNATIONAL 

Installation, Service & 
Maintenance Manual 

for AC generators with the following prefixes: 

UCI; UCM; UCD 224 & 274 . 
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SAFETY PRECAUTIONS 
Before operating the generating set, read the generating set 

operation manual and this generator manual and become familiar 
with it and the equipment. 

SAFE AND EFFICIENT OPERATION CAN 
ONLY BE ACHIEVED IF THE EQUIPMENT IS 

CORRECTLY OPERATED AND 
MAINTAINED. 

Many accidents occur because of failure to follow fundamental 
rules and precautions. 

ELECTRICAL SHOCK CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH. 

Ensure installation meets all applicable safety and local electrical 
codes. Have all installations performed by a qualified electrician. 

Do not operate the generator with protective covers, access 
covers or terminal box covers removed. 

Disable engine starting circuits before carrying out maintenance. 

Disable closing circuits and/or place warning notices on 
any circuit breakers normally used for connection to the 
mains or other generators, to avoid accidental closure. 

Observe all IMPORTANT, CAUTION, WARNING, and 
DANGER notices, defined as: 

Important ! Important refers to hazard or unsafe 
method or practice which can result in 
product damage or related equipment 
damage. 

Caution ! Caution refers to hazard or unsafe method 
or practice which can result in product 
damage or personal injury. 

Warning refers to a hazard or unsafe 
method or practice which CAN result in 
severe personal injury or possible death. 

Danger refers to immediate hazards which 
WILL result in severe personal injury or 
death. 

Due to our policy of continuous improvement, details in this manual which were 
correct at time of printing, may now be due for amendment. Information included 
must therefore not be regarded as binding. 
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FOREWORD 
The function of this book is to provide the user of the Stamford 
generator with an understanding of the principles of operation, 
the criteria for which the generator has been designed, and the 
installation and maintenance procedures. Specific areas where 
the lack of care or use of incorrect procedures could lead to 
equipment damage and/or personal injury are highlighted, with 
WARNING and/or CAUTION notes, and it is IMPORTANT 
that the contents of this book are read and understood before 
proceeding to fit or use the generator. 

The Service, Sales and technical staff of Newage International 
are always ready to assist and reference to the company for 
advice is welcomed. 

Warning ! 

Incorrect installation, operation, servicing 
or replacement of parts can result in 
severe personal injury or death, and/or 
equipment damage. 
Service personnel must be qualified to 
perform electrical and mechanical service. 

EC DECLARATION OF INCORPORATION 

All Stamford generators are supplied with a declaration of 
incorporation for the relevant EC legislation, typically in the form 
of a label as below. 

0 
EC DECLARATION OF INCORPORATION 

IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1992 
AND THE SUPPLY OF MACHINERY (SAFETY) (AMENDMENT) REGULATIONS 1994 

IMPLEMENTING THE EC MACHINERY DIRECTIVE 89/392/EEC AS AMENDED BY 91/368/EEC. 

THIS STAMFORD A.C. GENERATOR WAS 
MANUFACTURED BY OR ON BEHALF OF 

NEWAGE INTERNATIONAL LTD 
BARNACK ROAD STAMFORD LINCOLNSHIRE ENGLAND. 

THIS COMPONENT MACHINERY MUST NOT BE PUT INTO SERVICE UNTIL THE 
MACHINERY INTO WHICH IT IS TO BE INCORPORATED HAS BEEN DECLARED IN 

CONFORMITY WITH THE PROVISIONS OF THE SUPPLY OF MACHINERY (SAFETY) 
REGULATIONS 1995/MACHINERY DIRECTIVE. 

FOR AND ON BEHALF OF NEWAGE INTERNATIONAL LIMITED 

NAME: 

POSITION: 

SIGNATURE: 

LAWRENCE HAYDOCK 

TECHNICAL DIRECTOR 

THIS COMPONENT MACHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE STATUTORY 
REQUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES 

WARNING! Light Industrial environment unless it also conforms to the relevant standard 
. 

(EN 50081 - 1) REFER TO FACTORY FOR DETAILS 

The EMC Directive 89/336/EEC 
This Component Machinery shall not be used in the Residential, Commercial and 

ii) The Low Voltage Directive 73/23/EEC as amended by 93/68/EEC 

Under the EC Machinery Directive section 1.7.4. It is the 
responsibility of the generator set builder to ensure the generator 
identity is clearly displayed on the front cover of this book. 

1 

ELECTROMAGNETIC COMPATIBILITY 

Additional Information 

European Union 
Council Directive 89/336/EEC 

For installations within the European Union, electrical products 
must meet the requirements of the above directive, and Newage 
ac generators are supplied on the basis that: 

They are to be used for power-generation or related function. 

They are to be applied in one of the following environments: 

Portable (open construction - temporary site supply) 
Portable (enclosed - temporary site supply) 
Containerised (temporary or permanent site supply) 
Ship-bome below decks (marine auxiliary power) 
Commercial vehicle (road transport / refrigeration etc) 
Rail transport (auxiliary power) 
Industrial.vehicle (earthmoving, cranes etc) 
Fixed installation (industrial - factory / process plant) 
Fixed installation (residential, commercial and light industrial - 
home / office / health) 
Energy management (Combined heat and power and/or peak 
lopping) 
Alternative energy schemes 

The standard generators are designed to meet the 'industrial' 
emissions and immunity standards. Where the generator is 
required to meet the residential, commercial and light industrial 
emissions and immunity standards reference should be made 
to Newage document reference N4/X/011, as additional 
equipment may be required. 

The installation earthing scheme involves connection of the 
generator frame to the site protective earth conductor using a 

minimum practical lead length. 

Maintenance and servicing with anything other than factory 
supplied or authorised parts will invalidate any Newage liability 
for EMC compliance. 

Installation, maintenance and servicing is carried out by 
adequately trained personnel fully aware of the requirements 

of the relevant EC directives. 
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SECTION 1 
INTRODUCTION 

1.1 INTRODUCTION 

The UC22/27 range of generators is of brushless rotating field 
design, available up to 660V/50Hz (1500 rpm) or 60Hz (1800 
rpm), and built to meet BS5000 Part 3 and intemational standards. 

All the UC22/27 range are self-excited with excitation power 
derived from the main output windings, using either the SX460/ 
SX440/SX421 AVR. The UC22 is also available with specific 
windings and a transformer controlled excitation system. 

A permanent magnet generator (PMG) powered excitation system 
is available as an option using either the MX341 or MX321 AVR. 

Detailed specification sheets are available on request. 

1.2 DESIGNATION 

C I 2 2 4 C 2 

U C M 2 7 4 C 2 

GENERATOR TYPE UC 

SPECIFIC TYPE 

INDUSTRIAL = (I) OR MARINE = (M) 

SHAFT HEIGHT IN CM ON BC/UC 

NUMBER OF POLES 2, 4, OR 6 

CORE LENGTH 

'NUMBER OF BEARINGS 1 OR 2 

1.3 SERIAL NUMBER LOCATION AND IDENTITY 
NUMBER LOCATION 

Each generator is metal stamped with it's own unique serial 
number, the location of this number is described below. 

UCI and UCM generators have their serial number stamped into 
the upper section of the drive end frame to end bracket adaptor 
ring, shown as item 31 in the parts lists at the back of this book. 

UCD generators have their serial number stamped into the top 
of the drive end adaptor /fan shroud casting. If for any reason 
this casting is removed, it is imperative that care is taken to refit 
it to the correct generator to ensure correct identification is 
retained. 

Inside the terminal box two adhesive rectangular labels have 
been fixed, each carrying the generators unique identity number. 
One label has been fixed to the inside of the terminal box sheet 
metal work, and the second label fixed to the main frame of the 
generator. 

1.4 RATING PLATE 

The generator has been supplied with a self adhesive rating plate 
label to enable fitting after final assembly and painting. 

It is intended that this label will be stuck to the outside of the 
terminal box on the left hand side when viewed from the N.D.E. 
To assist with squarely positioning the label, location protrusions 
have been made in the sheet metalwork. 

A CE Mark label is also supplied loose for fitment after final 
assembly and painting. This should be attached to an external 
surface of the Generator at a suitable location where it will not be 
obscured by the customer's wiring or other fittings. 

The surface in the area where a label is to be stuck must be flat, 
clean, and any paint finish be fully dry before attempting to attach 
label. Recommended method for. attaching label is peel and fold 
back sufficient of the backing paper to expose some 20 mm of 
label adhesive along the edge which is to be located against the 
sheet metal protrusions. Once this first section of label has been 
carefully located and stuck into position the backing paper can 
be progressively removed, as the label is pressed down into 
position. The adhesive will achieve a permanent bond in 24 hours. 
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SECTION 2 
PRINCIPLE OF OPERATION 

2.1 SELF-EXCITED AVR CONTROLLED 
GENERATORS 

AUTOMATIC 
VOLTAGE 

REGULATOR 

F-J---1 EXCITER 
STATOR ROTATING 

DIODES 

EXCITER 
ROTOR 

OUTPUT 

LI MAIN 
STATOR 

SHAFT 

MAIN 
ROTOR 

The main stator provides power for excitation of the exciter field 
via the SX460 (SX440 or SX421) AVR which is the controlling 
device governing the level of excitation provided to the exciter 
field. The AVR responds to a voltage sensing signal derived from 
the main stator winding. By controlling the low power of the exciter 
field, control of the high power requirement of the main field is 
achieved through the rectified output of the exciter armature. 

The SX460 or SX440 AVR senses average voltage on two phases 
ensuring close regulation. In addition it detects engine speed 
and provides voltage fall off with speed, below a pre-selected 
speed (Hz) setting, preventing over-excitation at low engine 
speeds and softening the effect of load switching to relieve the 
burden on the engine. 

The SX421 AVR in addition to the SX440 features has three 
phase rms sensing and also provides for over voltage protection 
when used in conjunction with an external circuit breaker 
(switchboard mounted). 

2.2 PERMANENT MAGNET GENERATOR (PMG) 
EXCITED - AVR CONTROLLED GENERATORS 

PMG 
STATOR 

E 

PMG 
ROTOR 

The permanent magnet generator (PMG) provides power for 
excitation of the exciter field via the AVR (MX341 or MX321) 
which is the controlling device governing the level of excitation 
provided to the exciter field. The AVR responds to a voltage 

410 
sensing signal derived, via an isolating transformer in the case 
of MX321 AVR, from the main stator winding. By controlling the 
low power of the exciter field, control of the high power 
requirement of the main field is achieved through the rectified 
output of the exciter armature. 

AUTOMATIC 
' VOLTAGE 
REGULATOR 

ISOLATING 
TRANSFORMER 

(it fitted) 

EXCITER 
STATOR 

ROTATING 
DIODES 

EXCITER 
ROTOR 

OUTPUT 

(STATOR STATOR 

SHAFT 

MAIN 
ROTOR 
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The PMG system provides a constant source of excitation power 
irrespective of main stator loading and provides high motor 
starting capability as well as immunity to waveform distortion on 
the main stator output created by non linear loads, e.g. thyristor 
controlled dc motor. 

The MX341 AVR senses average voltage on two phases ensuring 
close regulation. In addition it detects engine speed and provides 
an adjustable voltage fall off with speed, below a. pre-selected 
speed (Hz) setting, preventing over-excitation at low engine 
speeds and softening the effect of load switching to relieve the 
burden on the engine. It also provides over-excitation protection 
which acts following a time delay, to de-excite the generator in 

the event of excessive exciter field voltage. 

The MX321 provides the protection and engine relief features of 
the MX341 and additionally incorporates 3 phase rms sensing 
and over-voltage protection. 
The detailed function of all the AVR circuits is covered in the load 
testing (subsection 4.7). 

2.3 AVR ACCESSORIES 

The SX440, SX421, MX341 and MX321 AVRs incorporate circuits 
which, when used in conjunction with accessories, can provide 
for parallel operation either with 'droop' or 'astatic' control, VAR/ 
PF control and in the case of the MX321 AVR, short circuit current 
limiting. 

Function and adjustment of the accessories which can be fitted 
inside the generator terminal box are covered in the accessories 
section of this book. 

Separate instructions are provided with other accessories 
available for control panel mounting. 

2.4 TRANSFORMER CONTROLLED GENERATORS 

TRANSFORMER 
CONTROL 

EXCITER 
STATOR 

ROTATING 
DIODES 

EXCITER 
ROTOR 

OUTPUT 

LI MAIN 
STATOR 

SHAFT 

MAIN 
ROTOR 

The main stator provides power for excitation of the exciter field 
via a transformer rectifier unit. The transformer combines voltage 
and current elements derived from the main stator output to form 
the basis of an open-loop control system, which is self regulating 
in nature. The system inherently compensates for load current 
magnitude and power factor.and provides short circuit 
maintenance in addition to a good motor starting performance. 

Three phase generators normally have a three phase transformer 
control for improved performance with unbalanced loads but a 

single phase transformer option is available. 

No accessories can be provided with this control system. 
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SECTION 3 
APPLICATION OF THE GENERATOR 

The generator is supplied as a component part for installation in 

a generating set. It is not, therefore, practicable to fit all the 
necessary warning/hazard labels during generator manufacture. 
The additional labels required are packaged with this Manual, 
together with a drawing identifying their locations. (See below). 

LABEL' 
ALL ACCESS COVERS 

LABEL' ' 

TERMINAL BOX LID OR 
ALTERNATIVELY APPROPRIATE 
VISIBLE TERMINAL BOX ACCESS 

LABEL 'C' 
P.M.G. COVER LABEL 

ADJACENT TO ALL COVERS 

POSITIONS FOR WARNING LABELS UC 

SIDE 'X 

LABEL 'A' 

REFER TO SERVICE MANUAL 
BEFORE REMOVING COVERS 

ABNEHLIEN DER ABOECKUNGEN NUR 
GEMAESS HANDBUCH ANWELSUNG 

LEGGERE IL MANUALE DI ASSISTENZA 
PREMA DI RIMUOVERE I COPERCIO 

CONSULTAR MANUAL ANTES 
DE RETRAR TAPAS 

VOIR MANUEL DE SERVICE AVANT 
DENLEVER LES COUVERCLES 

4.6esic.3.JA tie." M.r 014 

It is the responsibility of the generating set manufacturer to ensure 
that the correct labels are fitted, and are clearly visible. 

The generators have been designed for use in a maximum 
ambient temperature of 40°C and altitude less than 1000m 
above sea level in accordance with BS5000. 

Ambients in excess of 40°C and altitudes above 1000m can be 
tolerated with reduced ratings - refer to the generator nameplate 
for rating and ambient. In the event that the generator is required 
to operate in an ambient in excess of the nameplate value or at 
altitudes in excess of 1000 metres above sea level, refer to the 
factory. 

6 

The generators are of air-ventilated screen protected drip-proof 
design and are not suitable for mounting outdoors unless 
adequately protected by the use of canopies. Anti-condensation 
heaters are recommended during storage and for standby duty 
to ensure winding insulation is maintained in good condition. 

When installed in a closed canopy it must be ensured that the 
ambient temperature of the cooling air to the generator does not 
exceed that for which the generator has been rated. 

The canopy should be designed such that the engine air intake 
to the canopy is separated from the generator intake, particularly 
where the radiator cooling fan is required to draw air into the 
canopy. In addition the generator air intake to the canopy should 
be designed such that the ingress of moisture is prohibited, 
preferably by use of a 2 stage filter. 

The air intake/outlet must be suitable for the air flow given in the 
following table with additional pressure drops less than or equal 
to those given below: 

Frame 

Air Flow Additional 
(intake/outlet) 
Pressure Drop 50Hz 60Hz 

UC22 
0.216m3/sec 0.281m3/sec 6mm water gauge 

458cfm 595cfm 0.25" 

UCD22 
0.25m3 /sec 0.31m3/sec 6mm water gauge 

530cfm 657cfm 0.25" 

UC27 

0.514m3/sec 0.617W/sec 6mm water gauge 

1090cfm 1308cfm 0.25" 

UCD27 
0.58m3/sec 0.69m3/sec 6mm water gauge 

1230cfm 1463cfm 0.25" 

Important I Reduction in cooling air flow or inadequate 
protection to the generator can result in 
damage and/or failure of windings. 

Dynamic balancing of the generator rotor assembly has been 
carried out during manufacture in accordance with BS 6861 Part 
1 Grade 2.5 to ensure vibration limits of the generator are in 
accordance with BS 4999 Part 142. 

The main vibration frequencies produced by the generator are 
as follows:- 

4 pole 1500 rpm 25 Hz 

4 pole 1800 rpm 30 Hz 

However, vibrations induced by the engine are complex and 
contain frequencies of 1.5, 3, 5 or more times the fundamental 
frequency of vibration. These induced vibrations can result in 
generator vibration levels higher than those derived from the 
generator itself. It is the responsibility of the generating set 
designer to ensure that the alignment and stiffness of the bedplate 
and mountings are such that the vibration limits of BS5000 Part 
3 are not exceeded. 
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In standby applications where the running time is limited and 
reduced life expectancy is accepted, higher levels than specified 
in BS5000 can be tolerated, up to a maximum of 18mm/sec. 

Two bearing generators open coupled require a substantial 
bedplate with engine/generator mounting pads to ensure a good 
base for accurate alignment. Close coupling of engine to 
generator can increase the overall rigidity of the set. For the 
purposes of establishing set design the bending moment at the 
engine flywheel housing to generator adaptor interface should 
not exceed 1000ft.lb. (140 kgm). A flexible coupling, designed to 
suit the specific engine/generator combination, is recommended 
to minimise torsional effects. 

Belt driven applications of two bearing generators require the 
pulley diameter and design to be such that the side load or force 
applied to the shaft is central to the extension and does not exceed 
the values given in the table below:- 

Frame 
Side Load Shaft 

extension mm 

kgf N 

UC22 408 4000 110 

UC27 510 5000 140 

In instances where shaft extensions greater than specified in the 
table have been supplied reference must be made to the factory 
for appropriate loadings. 

Alignment of single bearing generators is critical and vibration 
can occur due to the flexing of the flanges between the engine 
and generator. As far as the generator is concerned the maximum 
bending moment at this point must not exceed 1000ft.lb. (140 
kgm). A substanial bedplate with engine/generator mounting pads 
is required. 

It is expected that the generator will be incorporated into a 
generating set operating in an environment, where the maximum 
shock load experienced by the generator will not exceed 3g. in 

any plane. If shock loads in excess of 3g are to be encountered, 
anti-vibration mountings must be incorporated into the generating 
set to ensure they absorb the excess. 

The maximum bending moment of the engine flange must be 
checked with the engine manufacturer. 

Generators can be supplied without a foot, providing the option 
for customers own arrangement. See SECTION 4.2.1 for 
assembly procedure. 

Torsional vibrations occur in all engine-driven shaft systems and 
may be of a magnitude to cause damage at certain critical speeds. 
It is therefore necessary to consider the torsional vibration effect 
on the generator shaft and couplings. ' 

It is the responsibility of the generator set manufacturer to ensure 
compatibility, and for this purpose drawings showing the shaft 
dimensions and rotor inertias are available for customers to 

forward to the engine supplier. In the case of single bearing 
generators coupling details are included. 

Important 1 Torsional incompatibility and/or excessive 
vibration levels can cause damage or 
failure of generator and/or engine 
components. 

The terminal box is constructed with removable panels for easy 
adaptation to suit specific glanding requirements. Within the 
terminal box there are insulated terminals for line and neutral 
connections and provision for earthing. Additional earthing points 
are provided on the generator feet. 

The neutral is NOT connected to the frame. 

The main stator winding has leads brought out to the terminals in 
the terminal box. 

Warning ! 

No earth connections are made on the 
generator and reference to site 
regulations for earthing must be made. 
Incorrect earthing or protection 
arrangements can result in personal injury 
or death. 

Fault current curves (decrement curves), together with generator 
reactance data, are available on request to assist the system 
designer to select circuit breakers, calculate fault currents and 
ensure discrimination within the load network. 

Warning ! 

Incorrect installation, service or 
replacement of parts can result in severe 
personal injury or death, and/or 
equipment damage. Service personnel 
must be qualified to perform electrical and 
mechanical service. 
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4.1 LIFTING 

SECTION 4 
INSTALLATION - PART 1 

Once the bar is removed, to couple the rotor to engine, the rotor 
is free to move in the frame, and care is needed during coupling 
and alignment to ensure the frame is kept in the horizontal plane. Incorrect lifting or inadequate lifting 

capacity can result in severe personal 
injury or equipment damage. MINIMUM 
LIFTING CAPACITY REQUIRED IS 750Kg. 

Warning ! Generator lifting lugs should NOT be used 
for lifting the complete generator set. 

Two lifting lugs are provided for use with a shackle and pin type 
lifting aid. Chains of suitable length and lifting capacity must be 

used. Lifting points are designed to be as close to the centre of 
gravity of the generator as possible, but due to design restrictions 
it is not possible to guarantee that the generator frame will remain 
horizontal while lifting. Care is therefore needed to avoid personal 
injury or equipment damage. The correct lifting arrangement is 

shown on the label attached to the lifting lug. (See sample below). 

IMPORTANT 

REFER TO SERVICE MANUAL 

BEFORE REMOVING COVERS. 

IT IS THE GENERATOR SET 

MANUFACTURERS 
RESPONSIBILITY TO FIT 

THE SELF ADHESIVE WARNING . 

LABELS SUPPLIED WITH THE 

GENERATOR. THE LABEL SHEET 

CAN BE FOUND WITH THE 

INSTRUCTION BOOK. 

Single bearing generators are supplied fitted with a rotor retaining 
bar at the non-drive end of the shaft. 

To remove retaining bar: 

1. Remove the four screws holding the sheet metal cover at the 
non drive end and remove cover 

2. Remove central bolt holding the retaining bar to the shaft 

3. Refit sheet metal cover. 

Generators fitted with a PMG excitation system are not fitted 
with retaining bar. Refer to frame designation to verify generator 
type (subsection 1.2) 

4.2 ASSEMBLY 

During the assembly of the generator to the engine it will be 
necessary firstly to carefully align, then rotate, the combined 
generator rotor - engine crankshaft assembly, as part of the 
construction process, to allow location, insertion and tightening 
of the coupling bolts. This requirement to rotate the combined 
assemblies exists for both single and two bearing units. 

During the assembly of single bearing units it is necessary to 
align the generators coupling holes with the engine flywheel 
holes; it is suggested that two diametrically opposite location 
dowel pins are fitted to the engine flywheel, over which the 
generator coupling can slide into final location into the engine 
flywheel spigot recess. The dowels must be removed and 
replaced by coupling bolts before the final bolt tightening 
sequence. 

While fitting and tightening the coupling bolts it will be necessary 
to rotate the engine crankshaft - generator rotor assembly. Care 
should be taken to ensure that rotation is carried out in an 
approved manner that ensures safe working practice when 
reaching inside the machine to insert or tighten coupling bolts, 
and that no component of the assembly is damaged by non- 
approved methods of assembly rotation. 

Engine manufacturers have available a proprietary tool or facility 
designed to enable manual rotation of the crankshaft assembly.. 
This must always be used, having been engineered as an 
approved method of assembly rotation, engaging the manually 
driven pinion with the engine flywheel starter ring-gear. 

Caution I Before working inside the generator, during 
the aligning and fitting of coupling bolts, 
care should be taken to lock the assembly 
to ensure there is no possibility of rotational 
movement 

4.2.1 NO FOOT OPTION 

Generators can be supplied without a foot providing the option 
for customers own arrangement. 

For details of mounting this arrangement, see the general 
arrangement drawing supplied with the generator. Alternatively 
refer to Newage International for a copy of the latest general 
arrangement drawing showing the 'NO FOOT OPTION' 
appropriate to your generator. 
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4.2.2 TWO BEARING GENERATORS 

A flexible coupling should be fitted and aligned in accordance 
with the coupling manufacturer's instruction. 

If a close coupling adaptor is used the alignment of machined 
faces must be checked by offering the generator up to the engine. 
Shim the generator feet if necessary. Ensure adaptor guards are 
fitted after generator/engine assembly is complete. Open coupled 
sets require a suitable guard, to be provided by the set builder. 

In the case of belt driven generators, ensure alignment of drive 
and driven pulleys to avoid axial load on the bearings. Screw 
type tensioning devices are recommended to allow accurate 
adjustment of belt tension whilst maintaining pully alignment. Side 

loads should not exceed values given in SECTION 3. 

Belt and pulley guards must be provided by the set builder. 

Important ! Incorrect belt tensioning will result in 
excessive bearing. wear. 

Caution ! Incorrect guarding and/or generator 
alignment can result in personal injury 
and/or equipment damage. 

4.2.3 SINGLE BEARING GENERATORS 

Alignment of single bearing generators is critical. If necessary. 
Sshim the generator feet to ensure alignment of the machined 
surfaces. 

For transit and storage purposes the generator frame spigot and 
rotor coupling plates have been coated with a rust preventative. 
This MUST BE removed before assembly to engine. 

A practical method for removal of this coating is to clean the 
mating surface areas with a de-greasing agent based on a 
petroleum solvent. 

Care should be taken not to allow any 
cleaning agent to come into prolonged 
contact with skin. 

The sequence of assembly to the engine should generally be as 
follows: 

1. On the engine check the distance from the coupling 
mating face on the flywheel to the flywheel housing 
mating face. This should be within +/-0.5mm of nominal 
dimension. This is necessary to ensure that a thrust 
is not applied to the a.c. generator bearing or engine 
bearing. 

2. Check that the bolts securing the flexible plates to 
the coupling hub are tight and locked into position. 
Torque tightening is 24.9kgfm (244Nm; 180 lb ft). 

2a. UCD224 Only 
Torque tightening is 15.29 kgfm (150Nm; 110 lb ft). 

9 

3. Remove covers from the drive end of the generator to 
gain access to coupling and adaptor bolts. 

4. Check that coupling discs are concentric with adaptor 
spigot. This can be.adjusted by the use of tapered 
wooden wedges between the fan and adaptor. 
Alternatively the rotor can be suspended by means of a 
rope sling through the adaptor opening. 

5. Offer the a.c. generator to engine and engage both 
coupling discs and housing spigots at the same time,' 
finally pulling home by using the housing and coupling 
bolts. Use heavy gauge washers between bolt head and 
discs on disc to flywheel bolts. 

6. Tighten coupling disc to flywheel. Refer to engine manual 
for torque setting of disc to flywheel bolts. 

7. Remove wooden wedges. 

Caution ! Incorrect guarding and/or generator 
alignment can result in personal injury 
and/or equipment damage. 

4.3 EARTHING 

The generator frame should be solidly bonded, to the generating 
set bedplate. If antivibration mounts are fitted between the 
generator frame and its bedplate a suitably rated earth conductor 
(normally one half of the cross sectional area of the main line 
cables) should bridge across the antivibration mount. 

Warning ! 

Refer to local regulations to ensure that 
the correct earthing procedure has been 
followed. 

4.4 PRE-RUNNING CHECKS 
4.4.1 INSULATION CHECK 

Before starting the generating set, both after completing assembly 
and after installation of the set, test the insulation resistance of 
windings. 

The AVR should be disconnected during this test. 

A 500V Megger or similar instrument should be used. Disconnect 
any earthing conductor connected between neutral and earth 
and megger an output lead terminal U, V or W to earth. The 
insulation resistance reading should be in excess of 5M1) to earth. 
Should the insulation resistance be less than 5M12 the winding 
must be dried out as detailed in the Service and Maintenance 
section of this Manual. 

Important ! The windings have been H.V. tested during 
manufacture and further H.V. testing may 
degrade the insulation with consequent 
reduction in operating life. Should it be 
necessary to demonstrate H.V. testing, for 
customer acceptance, the tests must be 
carried out at reduced voltage levels i.e. 
Test Voltage= 0.8 (2 X Rated Voltage + 1000) 
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4.4.2 DIRECTION OF ROTATION 

The generator is supplied to give a phase sequence of U V W 
with the generator running clockwise looking at the drive end 
(unless otherwise specified at the time of ordering). If the 
generator phase rotation has to be reversed after the generator 
has been despatched apply to factory for appropriate wiring 
diagrams. 

UCI224, UCI274, UCM224, UCM274 

Machines are fitted with bi-directional fans and are suitable for 
running in either direction of rotation. 

UCD224, UCD274 

Machines are fitted with uni-directional fans and are suitable for 
running in one direction only. 

4.4.3 VOLTAGE AND FREQUENCY 

Check that the voltage and frequency levels required for the 
generating set application are as indicated on the generator 
nameplate. 

Three phase generators normally have a 12 ends out 
reconnectable winding. If it is necessary to reconnect the stator 
for the voltage required, refer to diagrams in the back of this 
manual. 

4.4.4 AVR SETTINGS 

To make AVR selections and adjustments remove the AVR cover 
and refer to 4.4.4.1, 4.4.4.2, 4.4.4.3, 4.4.4.4 or 4.4.4.5 depending 
upon type of AVR fitted. Reference to the generator nameplate 
will indicate AVR type (SX460, SX440, SX421, MX341 or 
MX321). 

Most of the AVR adjustments are factory set in positions which 
will give satisfactory performance during initial running tests. 
Subsequent adjustment may be required to achieve optimum 
performance of the set under operating conditions. Refer to 'Load 
Testing' section for details. 

4.4.4.1 TYPE SX460 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating setapplication. 

Refer to Fig. 1 for location of selection links. 

1. Frequency selection 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

2. External hand trimmer selection 
No external hand trimmer LINK 1-2 

External hand trimmer required - 

3. AVR Input Selection 
High voltage 
Low voltage 

(220/240V) Input 
(110/120V) Input 

REMOVE LINK 1-2 and 
connect trimmer across 
terminals 1 and 2. 

NO LINK 
LINK 3-4 

Refer to diagram in the back of this manual to determine wiring. 

10 

HAND TRIMMER 
CONNECTIONS 

INPUT 
SELECTION 
CONNECTIONS 

0 

Cu 

0, 

Cr 

UFRO 

e 
0 
tr) 

8 

XX X 6 7 8 

VOLTSL 

AVR INPUT 
SELECTION SX460 

0 INDICATOR LED 

FREQUENCY 

SELECTION 

0 
STABILITY 

e 

0 

0 

Fig. 1 

4.4.4.2 TYPE SX440 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 2 for kication of selection links. 

1. Frequency selection terminals 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

2. Stability selection terminals 
Frame UC22 LINK A-C 
Frame UC27 LINK B-C 

3. Sensing selection terminals 
LINK 2-3 
LINK 4-5 
LINK 6-7 

4. Excitation Interruption Link 
LINK K1-K2 

K1 -K2 Linked for 

normaloperation. 

0 
r 
LK2 

K1 P2 P3 P4 XX X 3112 - 2 1 11 
J L_ 

A2 

Si 
S2 SX440 

INDICATOR 
LED 

0 
UFRO 

OD .50 C 60 

TRIM 

DROOP 

a) 

D 
31 

VOLTS CD 2 

3 

4 

5 

6 

7 

8 

FREQUENCY 
SELECTION 

STABILITY SELECTION 

r 
LC B A j 0 

50Hz 

60Hz Y__Y 

y__y 90kW -550kW 

y__y OVER 550kW 

Fig. 2 
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4.4.4.3 TYPE SX421 AVR 

The following 'jumper connections on the AVR should be 
checked to ensure they are correctly set for the generating set 
application. 

Refer to Fig. 3 for location of selection links. 

1. Frequency selection terminals 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

2. Stability selection terminals 
Depending upon kW output LINK B-D 

or LINK A-C 
or LINK B-C 

3. Terminals K1 - K2 
Excitation circuit breaker closed 

0 

0 

:K2 K1 P2 P3: 

SX421 

OVERN 

el ED El BO BI 

0 

0 

r 
P4 XX X 6 7 8 1 2 

VOLTS 

a 0 

INDICATOR 
60Hz LED \ UFRO ./4-1 50Hz 

0 a) ,r 
C 60 

FREQUENCY 
J SELECTION 

DIP 

STABILITY 
SELECTION 

1 
1 

DCBA 

a 
RMS a 

STABILITY 

TRIM 

DROOP/ 
Si S2AIA21 a 0 

'L__Y UNDER 40kW 
Y Y 40kW - 90kW 

y__y 90kW - 550kW 

Fig. 3 

4.4.4.4 TYPE MX341 AVR 

The following 'jumper connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig 4 for location of setting links. 

1. Frequency selection terminals 
50Hz operation LINK 2-3 
60Hz operation LINK 1-3 

2. Stability selection terminals 
Frame UC22 LINK A-C 
Frame UC27 LINK B-C 

3. Sensing selection terminals * 
LINK 2-3 
LINK 4-5 
LINK 6-7 

4. Excitation Interruption Link 
LINK K1-K2 

11 

K I-K2 Linked for 
norm aloperation. 

0 [K2 
K1 P2 P3 P4 XX X 31[2 2 11 0 

/Z11 

A2 
S1 

MX341 S2 

VOLTS cl) 2 
3 

4 

5 
6 

7 

8 

DIP 

TRIM 

DROOP a 

INDICATOR 
LED 

0 
U FR 0 

1 
3 2 1 

L -' 
0 a 

EXC TRIP 

FREQUENCY 
SELECTION 

STABILITY SELECTION 

a IC B AI 0 

Y y 4P/60Hz Y--Y 
yy 4P/50Hz Yom' 

6P/60Hz 

NO LINK 6P/50Hz 

Fig. 4 

4.4.4.5 TYPE MX321 AVR 

90kW -550kW 

OVER 550kW 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 5 for location of setting links. 

§ 

AUTOMATIC VOLTAGE REGULATOR MX321-, 

LINKING AND ADJUSTMENTS . 

VOLTS - - -1 0 r - -I 1--- - - -I 9 K2 K1 P2 P3 P4 XX X 6 7 8 1 2 e 
RAMP NO LINK 6P/50H2 

61./60N2 , 
I e 

INDICATOR ,( , 4P/0z I/LimiT 
LED \,..0 UFRO A-A 4P /60Hz 

WI 
r"; -, 7-i FREQUENCY 
L IJSELECTION ± 

DIP 9 
RMS e 

DWELL e 

STABILITY (r) STABILITY 
SELECTION 

EXC /OVER/V TRIP 2 v w DROOP TRIM ll 
.0 FeirEOE1 80 B1 0 reircB T,Irs's2-4 sit - 1 A 8 0 L ___ _ I I_ _ __I L _ 51$2_ __AleZ1 

Y____Y UNDER 90KW 

Y__Y 90KW - 550KW 

y__y OVER 550XW 

Fig. 5 

1. Frequency selection terminals 
50Hz operation LINK 2-3 

60Hz operation LINK 1-3 

2. Stability selection terminals 
Frame UC22 LINK A-C 
Frame UC27 LINK B-C 

3. Terminals K1 - K2 
Excitation circuit breaker closed. 
If this option not fitted, K1 - K2 linked at auxiliary terminal block. 
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4.4.5 TRANSFORMER CONTROLLED EXCITATION 
SYSTEM (Series 5) 

This control system is identified with the digit 5 as the last digit of 
the frame size quoted on the nameplate. 

The excitation control is factory set for the specific voltage shown 
on the nameplate and requires no adjustment. 

4.5 GENERATOR SET TESTING 

Warning ! 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform ' 

electrical service should carry out testing 
and/or adjustments. 

4.5.1 TEST METERING/CABLING 

Connect any instrument wiring and cabling required for initial test 
purposes with permanent or spring-clip type connectors. 

Minimum instrumentation for testing should be line - line or line 
to neutral voltmeter, Hz meter, load current metering and kW 
meter. If reactive load is used a power factor meter is desirable. 

Important When fitting power cables for load testing 
purposes, ensure cable voltage rating is at 
least equal to the genrator rated voltage. 
The load cable termination should be 
placed on top of the winding lead 
termination and clamped with the nut 
provided. 

Caution ! Check that all wiring terminations for 
internal or external wiring are secure, and 
fit all terminal box covers and guards. 
Failure to secure wiring and/or covers 
may result in personal injury and/or 
equipment failure. 

4.6 INITIAL START-UP 

Warning ! 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform 
electrical service should carry out testing 
and/or adjustments. Refit all access 
covers after adjustments are completed. 

On completion of generating set assembly and before starting 
the generating set ensure that all engine manufacturer's pre- 
running procedures have been completed, and that adjustment 
of the engine .governor is such that the generator will not be 
subjected to speeds in excess of 125% of the rated speed. 

Important ! Overspeeding of the generator during 
initial setting of the speed governor can 
result in damage to the generator rotating 
components. 

In addition remove the AVR access cover (on AVR controlled 
generators) and turn VOLTS control fully anti-clockwise. Start the 
generating set and run on no-load at nominal frequency. Slowly 
turn VOLTS control potentiometer clockwise until rated voltage is 
reached. Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer 
location. 

12 

Important ! Do not increase the voltage above the 
rated generator voltage shown on the 
generator nameplate. 

The STABILITY control potentiometer will have been pre-set 
and should normally not require adjustment, but should this be 
required, usually identified by oscillation of the voltmeter, refer to 
Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer location and 
proceed as follows:- 

1. Run the generating set on no-load and check that speed is 
correct and stable 

2. Turn the STABILITY control potentiometer clockwise, then turn 
slowly anti-clockwise until the generator voltage starts to 
become unstable. 

The correct setting is slightly clockwise from this position (i.e. 
where the machine volts are stable but close to the unstable 
region). 

50Hz 

60Hz 

0 a 
r - - VOLTS 

0) 

XX X 6 7 8 

SX460 

UFRO 

rel 0 INDICATOR LED 

8 

0 

FREQUENCY 

SELECTION 

STABILITY 

I e I 

0 

K I-K2 Linked for 

no rm aloperation. 

Fig. 6a 

0 1K2 K1 P2 P3 
L 

SX440 

1 r -1 
P4 XX X 3112 2 11 

J L_ 

TRIM 

DROOP 

VOLTS 

FREQUENCY 

INDICATOR ,SELECTION 
LED 

0 
UFRO 

STABILITY 

0 0 L50 C 60J 

a 

0 

A2 

Si 

1 

2 

3 

4 

5 

6 

7 

L_ 8 

SELECTION 

B AI 0 

50Hz Y__Y 
60Hz 

Fig. 6b 

90kW -550kW 

OVER 550kW 
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0 K2 K1 P2 P3 
L J 

SX421 

OVERN.. 

0 CI:E0 El BO B1 

0 
VOLTS 

L4 XX X 6 ": r 7 B 1 210 
L 

0 

INDICATOR 
LED 1-11 6°Hz z -A 50H 

FREQUENCY 50 C60 
1- - - -. SELECTION 

DIP 

STABILITY 
SELECTION 

a 
RMS a 

STABILITY 

DROOP TRIM 
r 

ID C B AI 61 S2A1A B a 
Y Y 

Y__T 

Fig. 6c 
K1 -K2 Linked for 
norm aloperation . 

UNDER 40kW 
40kW 90kW 

90kW - 550kW 

0 11(2 

DIP 

it) 

r 
K1 P2 P3 P4 XX X 3. 2 2 11 

I L- 

MX341 

1 

TRIM (I) 
I1-1 

A21 

DROOP 0 :S11 
Ls2; 

VOLTS 

EXC TRIP 

FREQUENCY 

INDICATOR SELECTION 

LED 

0 

2 

3 

4 

5 

6 

7 

1_11_ 

UFRO STABILITY SELECTION 

0 lel 1 3 2 1 

r r 1 

B A 0 

Y y 4P /60Hz Y__Y 90kW -550kW 

y_ _y OVER 550kW y_ _y 4P/50Hz 
y_ _y 6P/60Hz 

NO LINK 6P/50Hz 

Fig. 6d 

.., 

AUTOMATIC VOLTAGE REGULATOR MX321-, 
El LINKING AND ADJUSTMENTS 

i i 1 
VOLTS I 

-K-1- 

___VOLTS 
-X -61 1-7- 8- I 0 I 8 K -2 -P2P il 0 rp4-X-X e I 0 L _I L_JI_____I 

RAMP NO LINK 6P/50N: 0 
1--). 6P/60Hz 

INDICATOR A-J, , 4P/.50H, I/LIMIT 
LED ---......0 UFRO A--), 4P/60I1J r - -"FREQUENCY 

CD 3 2 L _ _J SELECTION 

DIP 9 
RMS 9 

DWELL 8 

STABILITY . 0 STABILITY 
SELECTION 

EXC /OVER/V 
TRIP U jusL DROOP TRIM 

018 rE 0- E1 I 3 CB P I 0 I 8 I B A/ r S S' 2 5152- -i 8 el01 L J L_ _l L _ 5152_ _Aim 

Y____Y UNDER 901q1 

. Y....LY 90KW - 550KW 

Y__Y OVER 550KW 

Fig. 6e 

13 

4.7 LOAD TESTING 

Warning ! 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform 
electrical service should carry out testing 
and/or adjustments. Refit all access 
covers after adjustments are completed. 

4.7.1 AVR CONTROLLED GENERATORS - AVR 
ADJUSTMENTS 

Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer 
locations. 

Having adjusted VOLTS and STABILITY during the initial start- 
up procedure, other AVR control functions should not normally 
need adjustment. 

If however, poor voltage regulation on-load or voltage collapse 
is experienced, refer to the following paragraphs on each function 
to a) check that the symptoms observed do indicate adjustment 
is necessary, and b) to make the adjustment correctly. 

4.7.1.1 UFRO (Under Frequency Roll Off) (AVR 
Types SX460, SX440, SX421, MX341 and MX321) 

The AVR incorporates an .underspeed protection circuit which 
gives a voltage/speed (Hz) characteristic as shown: 

1.1 

100 

95 

90 

85 

80 
75 80 

Clockwise Anticlockwise 
Adjustment Knee Adjustment 

Point 

Slope 
shown is 
typical 

85 90 95 100 

% Speed (Hz) 

Fig. 7 

The UFRO control potentiometer sets the "knee point". 

Symptoms of incorrect setting are a) the light emitting diode (LED) 
indicator, just above the UFRO Control potentiometer, being 
permanently lit when the generator is on load, and b) poor voltage 
regulation on load, i.e. operation on the sloping part of the 
characteristic. 

Clockwise adjustment lowers the frequency (speed) setting of 
the "knee point" and extinguishes the LED. For Optimum setting 
the LED should illuminate as the frequency falls just below 
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a 

60Hz generator. 

Important I With AVR Types MX341 and MX321. If the 
LED is illuminated and no output voltage 
is present, refer to EXC TRIP and/or 

OVERN sections below. 
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4.7.1.2 EXC TRIP (Excitation Trip) 
AVR Types MX341. and MX321 

An AVR supplied from a permanent magnet generator 
inherently delivers maximum excitation power on a line to line 
or line to neutral short circuit or large overload. In order to 
protect the generator windings the AVR incorporates an over 
excitation circuit which detects high excitation and removes it 

after a pre-determined time, i.e. 8-10 seconds. 

Symptoms of incorrect setting are the generator output 
collapses on load or small overload, and the LED is 
permanently illuminated. 

The correct setting is 70 volts +/-5% between terminals X and 
XX. 

4.7.1.3 OVERN (Over Voltage) 
AVR Type SX421, MX321 

Over voltage protection circuitry is included in the AVR to remove 
generator excitation in the event of loss of AVR sensing input. 

The MX321 has both internal electronic de-excitation and 
provision of a signal to operate an external circuit breaker. 

The SX421 only provides a signal to operate an external breaker, 
which MUST be fitted if over voltage protection is required. 

Incorrect setting would cause the generator output voltage to 
collapse at no-load or on removal of load, and the LED to be 
illuminated. 

The correct setting is 300 volts +/-5% across terminals El, E0. 

Clockwise adjustment of the OVERN control potentiometer will 
increase the voltage at which the circuit operates. 

4.7.1.4 TRANSIENT LOAD SWITCHING 
ADJUSTMENTS 
AVR Types SX421, MX341 and MX321 

The additional function controls of DIP and DWELL are provided 
to enable the load acceptance capability of the generating set 
to be optimised. The overall generating set performance 
depends upon the engine capability and governor response, in 
conjunction with the generator characteristics. 

It is not possible to adjust the level of voltage dip or recovery 
independently from the engine performance, and there will 
always be a 'trade of between frequency dip and voltage dip. 

14 

DIP 
AVR Types SX421, MX341 and MX321 

AVR Types SX421, MX341 and MX321 
The dip function control potentiometer adjusts the slope of the 
voltage/speed (Hz) characteristic below the knee point as shown 
below: 

z, 

100 

95 

90 

85 

80 

Knee 
Point 

I An iclockvise A 

our 
Adjustable 

Slope 

Clockwise 
Adjustment 

75 80 85 90 95 100 

°A Speed (Hz) 

Fig. 8 
DWELL 
AVR Type MX321 

The dwell function introduces a time delay between the recovery 
of voltage and recovery of speed. 

The purpose of the time delay is to reduce the generator kW 
below the available engine kW during the recovery period, thus 
allowing an improved speed recovery. 

Again this control is only functional below the "knee point", i.e. if 
the speed stays above the knee point during load switching there 
is no effect from the DWELL function setting. 

Clockwise adjustment gives increased recovery time. 

Adjustable 
Slope 

100 

95 

90 

85 

80 

Anticlockwise 
Ad ustment 

1111211r lig' Clockwise 
Adjustment 

Instant of Load 
Application 

Fig. 9 

Time 

The graphs shown above are representations only, since it is 
impossible to show the combined effects of voltage regulator and 
engine governor performance. 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 193 of 543



4.7.1.5 RAMP 
AVR Type MX321 

The RAMP potentiometer enables adjustment of the time taken 
for the generators initial build up to normal rated voltage during 
each start and run up to speed. The potentiometer is factory 
set to give a ramp time of three seconds, which is considered 
to be suitable for most applications. This time can be reduced 
to one second by turning the pot. fully counter clockwise, and 
increased to eight seconds by turning the pot. fully clockwise. 

4.7.2 TRANSFORMER CONTROLLED GENERA- 
TORS - TRANSFORMER ADJUSTMENT 

.Normally no adjustment is required but should the no-load 
voltage and/or on-load voltage be unacceptable, adjustment 
of the transformer air gap can be made as follows. 

Stop the generator. Remove transformer cover box. (Normally 
left hand side of the terminal box when viewed from the non 
drive end). 

Slacken the three transformer mounting bolts along the top of 
the transformer. 

Start the set with a voltmeter connected across the main output 
terminals. 

Adjust the air gap between the transformer top lamination 
section' and the transformer limbs to obtain required voltage on 
no-load. Slightly tighten the three mounting bolts. Switch load 

40 
'on' and 'off two or three times. Application of load will normally 
raise the voltage setting slightly. With the load 'off recheck the 
no-load voltage. 
Readjust air gap and, finally tighten mounting bolts. 

Refit the access cover. 

Failure to refit covers can result in 
operator personal injury or death. 

. 4.8 ACCESSORIES 

Refer to the "ACCESSORIES" - Section 6 of this Manual for 
setting up procedures related to generator mounted 
accessories. 

If there are accessories for control panel mounting supplied 
with the generator refer to the specific accessory fitting 
procedures inserted inside the back cover of this book. 

15 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 194 of 543



5.1 GENERAL 

SECTION 5 
INSTALLATION - PART 2 

5.4 PROTECTION 

The extent of site installation will depend upon the generating 
set build, e.g. if the generator is installed in a canopied set with 
integral switchboards and circuit breaker, on site installation will 
be limited to connecting up the site load to the generating set 
output terminals . In this case reference should be made to the 
generating set manufacturer's instruction book and any pertinent 
local regulations. 

If the generator has been installed on a set without switchboard 
or circuit breaker the following points relating to connecting up 
the generator should be noted. 

5.2 GLANDING 

The terminal box is most conveniently glanded on either the right 
or left hand side. Both panels are removable for drilling/punching 
to suit glands/or glanding boxes. If single core cables are taken 
through the terminal box side panel an insulated or non-magnetic 
gland plate should be fitted. 

Incoming cables should be supported from either below or above 
the box level and at a sufficient distance from the centre line of 
the generating set so as to avoid a tight radius at the point of 
entry into the terminal box panel, and allow movement of the 
generator set on its anti-vibration mountings withobt excessive 
stress on the cable. 

Before making final connections, test the insulation resistance of 
the windings. The AVR should be disconnected during this test. 

A 500V Megger or similar instrument should be used. Should 
the insulation resistance be less than 5Mi2 the windings must be 
dried out as detailed in the Service and Maintenance section of 
this manual. 

When making connections to the terminals the incoming cable 
termination should be placed on top of the winding lead 
termination(s) and clamped with the nut provided. 

Important I To avoid the possibility of swarf entering 
any electrical components in the terminal 
box, panels must be removed for drilling. 

5.3 EARTHING 

The neutral of the generator is not bonded to the generator frame 
as supplied from the factory. An earth terminal is provided inside 
the terminal box adjacent to the main terminals. Should it be 
required to operate with the neutral earthed a substantial earth 
conductor (normally equivalent to one. half of the section of the 
line conductors) must be connected between the neutral and the 
earth terminal inside the terminal box. Additional earth terminals 
are provided on the generator feet. These should be already 
bonded to the generating set bedplate by the generating set 
builder, but will normally be required to be connected to the site 
earth system. 

Caution ! Reference to local electricity regulations 
or safety rules should be made to ensure 
correct earthing procedures have been 
followed. 

16 

It is the responsibility of the end user and his contractors/sub- 
contractors to ensure that the overall system protection meets 
the needs of any inspectorate, local electricity authority or safety 
rules, pertaining to the site location. 

To enable the system designer to achieve the necessary 
protection and/or discrimination, fault current curves are available 
on request from the factory, together with generator reactance 
values to enable fault current calculations to be made. 

Warning ! 

Incorrect installation and/or protective 
systems can result in personal injury 
and/or equipment damage. 
Installers must be qualified to perform 
electrical installation work. 

5.5 COMMISSIONING 

Ensure that all external cabling is correct and that all the 
generating set manufacturer's pre-running checks have been 
carried out before starting the set. 

The generator AVR controls will have been adjusted during the 
generating set manufacturer's tests and should normally not 
require further adjustment. 

Should malfunction occur during commissioning refer to Service 
and Maintenance section 'Fault Finding' procedure (subsection 
7.4). 
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SECTION 6 
ACCESSORIES 

Generator control accessories may be fitted, as an option, in the 
generator terminal box. If fitted at the time of supply, the wiring 
diagram(s) in the back of this book shows the connections. When 
the options are supplied separately, fitting instructions are 
provided with the accessory. 

The following matrix indicates availability of accessories with the 
differing AVRs. 

Note the SX460 is not suitable for operation with accessories. 

AVR 
Model 

Parallel 
-ing Droop 
or Asiatic 

Manual 
Voltage 

Regulator 
VAr/PF 
Control 

Current 
Limit 

SX440 X / X 

SX421 x x 

MX341 .1 / / x 

MX321 

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES) 

A remote voltage adjust (hand trimmer) can be fitted. 

SX460 Remove link 1-2 on the AVR and connect 
adjuster to terminals 1 and 2. 

SX440, SX421 Remove link 1-2 at the auxiliary terminals 
MX341 and MX321 and connect adjuster to terminals 1 and 2. 

6.2 PARALLEL OPERATION 

Understanding of the following notes on parallel operation is useful 
before attempting the fitting or setting of the droop kit accessory. 
When operating in parallel with other generators or the mains, it 
is essential that the phase sequence of the incoming generator 
matches that of the busbar and also that all of the following 
conditions are met before the circuit breaker of the incoming 
generator is closed on to the busbar (or operational generator). 

It is important to recognise that: 

1. True kW are derived from the engine, and speed 
governor characteristics determine the kW sharing 
between sets 

and 

2. kVAr are derived from the generator, and excitation control 
characteristics determine the kVAr sharing. 

Reference should be made to the generating set 
manufacturer's instructions for setting the governor 
controls. 

6.2.1 DROOP 

The most commonly used method of kVAr sharing is to create a 
generator voltage characteristic which falls with decreasing power 
factor (increasing kVAr). This is achieved with a current 
transformer (C.T.) which provides a signal dependent on current 
phase angle (i.e. power factor) to the AVR. 

The current transformer has a burden resistor on the AVR board, 
and a percentage of the burden resistor voltage is summed into 
the AVR circuit. Increasing droop is obtained by turning the 
DROOP control potentiometer clockwise. 

The diagrams below indicate the effect of droop in a simple two 
generator system:- 

Load at pf cos 0 

Gen No. 2 Gen No. 1 

kW 

kVAr 

No. 1 Droop Greater 
than No. 2 Droop 

1. 

2. 

Frequency must match within close limits. 

Voltages must match within close limits. 

Phase angle of voltages must match within close limits. 
A variety of techniques, varying from simple 
synchronising lamps to fully automatic synchronisers, 
can be used to ensure these conditions are met. 

kW 

No. 2 

No. 1 

S2r) 

kVAr 

No. 1 and No. 2 
Droop Equal 

Important ! Failure to meet conditions 1, 2, and 3 when 
closing the cricuit breaker, will generate 
excessive mechanical and electrical 
stresses, resulting in equipment damage. 

Once connected in parallel a minimum instrumentation level per 
generator of voltmeter, ammeter, wattmeter (measuring total 
power per generator), and frequency meter is required in order 
to adjust the engine and generator controls to share kW in relation 
to engine ratings and kVAr in relation to generator ratings. 
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kVAr 

No. 1 Droop less than 
No. 2 Droop 
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Generally 5% droop at full load current zero p.f. is sufficient to 
ensure kVAr sharing. 

If the droop accessory has been supplied with the generator it 
will have been tested to ensure correct polarity and set to a 
nominal level of droop. The final level of droop will be set during 
generating set commissioning. 

The following setting procedure will be found to be helpful. 

6.2.1.1 SETTING PROCEDURE 

Depending upon available load the following settings should be 
used - all are based on rated current level. 

0.8 P.F. LOAD (at full load current) SET DROOP TO 3% 
Zero P.F. LOAD (at full load current) SET DROOP TO 5% 

Setting the droop with low power factor load is the most accurate. 
Run each generator as a single unit at rated frequency or rated 
frequency + 4% depending upon type of governor and nominal 
voltage. Apply available load to rated current of the generator. 
Adjust DROOP' control potentiometer to give droop in line with 
above table. Clockwise rotation increases amount of droop. Refer 
to Fig 9a, 9b, 9c or 9d for potentiometer locations. 

Note 1) 

Reverse polarity of the C.T. will raise the generator voltage with 
load. The ,polarities S1-S2 shown on the wiring diagrams are 
correct for clockwise rotation of the generator looking at the drive 
end. Reversed rotation requires S1-S2 to be reversed. 

Note 2) 
The most important aspect is to set all generators equal. The 
precise level of droop is less critical. 

Note 3) 

A generator operated as a single unit with a droop circuit set at 
rated load 0.8 power factor is unable to maintain the usual +/- 
0.5% regulation. A shorting switch can be connected across S1- 
S2 to restore regulation for single running. 

Important I LOSS OF FUEL to an engine can cause its 
generator to motor with consequent 
damage to the generator windings. 
Reverse power relays should be fitted to 
trip main circuit breaker. LOSS OF 
EXCITATION to the generator can result in 
large current oscillations with consequent 
damage to generator windings. Excitation 
loss detection equipment should be fitted 
on trip main circuit breaker. 

6.2.2 ASTATIC CONTROL 

The 'droop' current transformer can be used in a connection 
arrangement which enables the normal regulation of the generator 
to be maintained when operating in parallel. 

This feature is only supplied from the factory as a fitted droop kit, 
however, if requested at the time of order, the diagrams inside 
the back cover of this book will give the necessary site 
connections. The end user is required to provide a shorting switch 
for the droop current transformer secondary. 

18 

Should the generator be required to be converted from standard 
droop to 'astatic' control, diagrams are available on request. 

The setting procedure is exactly the same as for DROOP. 
(Subsection 6.2.1.1) 

Important I When using this connection arrangement a 

shorting switch is required across each 
C.T. burden (terminals S1 and S2.)The 
switch must be closed a) when a 

generating set is not running and b) when 
a generating set is selected for single 
running. 

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341 
and MX321 AVR 

This accessory is provided as an 'emergency' excitation system, 
in the event of an AVR failure. 

Powered from the PMG output the unit is manually set, but 
automatically controls the excitation current, independent of 
generator voltage or frequency. 

The unit is provided with 'MANUAL', 'OFF', 'AUTO' switching 
facility. 

'MANUAL' 
- position connects the exciter field to the MVR output. Generator 
output is then controlled by the operator adjusting the excitation 
current. 

'OFF' 
- disconnects the exciter field from both MVR and the normal 
AVR. 

'AUTO' 
- connects the exciter field to the normal AVR and the generator 
output is controlled at the pre-set voltage under AVR control. 

Switching mode of operation should be carried out with the 
generator set stationary to avoid voltage surges on the connected 
load, although neither the MVR nor AVR will be damaged should 
the switching be carried out with the set running. 

6.4 OVERVOLTAGE DE-EXCITATION BREAKER 
SX421 and MX321 AVR 

This accessory provides positive interuption of the excitation 
power in the event of overvoltage due to loss of sensing or internal 
AVR faults including the output power device. 

With the MX321 AVR this accessory is supplied loose for fitting 
in the control panel. 

In the case of the SX421 the cricuit breaker is always supplied 
and will normally be fitted in the generator. 

Important I When the circuit breaker is supplied loose, 
the AVR is fitted with a link on terminals 
K1-K2 to enable operation of the AVR. 
When connecting the circuit breaker this 
link must be removed. 
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6.4.1 RESETTING THE BREAKER 

In the event of operation of the circuit breaker, indicated by loss 
of generator output voltage, manual reselling is required. When 
in the "tripped" state the circuit breaker switch lever shows "OFF". 
To reset move the switch lever to the position showing "ON". 

When fitted in the generator, access to the breaker is gained by 
removal of the AVR access cover. 

Danger ! 

Terminals which are LIVE with the 
generating set running are exposed when 
the AVR access cover is removed. 
Resetting of the circuit breaker MUST be 
carried out with the generating set 
stationary, and engine starting circuits 
disabled. 

The circuit breaker is mounted on the AVR mounting bracket 
either to the left or to the right of the AVR depending upon AVR 
poistion. After resetting the circuit breaker replacethe AVR access 
cover before restarting the generating set. Should resetting of 
the circuit breaker not restore the generator to normal operation, 
refer to subsection 7.5. 
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6.5 CURRENT LIMIT - MX321 AVR 

These accessories work in conjunction with the AVR circuits to 
provide an adjustment to the level of current delivered into a 

fault. One current transformer (CT) per phase is fitted to provide 
current limiting on any line to line or line to neutral fault. 

Note: The W phase CT can also provide "DROOP". Refer to 
6.2.1.1 for setting droop independent of current limit. 

Adjustment means is provided with the "I/LIMIT" control 
potentiometer on the AVR. Refer to Fig. 9d for location. If current 
limit transformers are supplied with the generator the limit will be 
set in accordance with the level specified at the time of order, 
and no further adjustment will be necessary. However, should 
the level need to be adjusted, refer to the setting procedure given 
in 6.5.1. 

6.5.1 SETTING PROCEDURE 

Run the generating set on no-load and check that engine governor 

19 
is set to control nominal speed. 
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Stop the generating set. Remove the link between terminals 
K1-K2 at the auxiliary terminal block and connect a 5A switch 
across the terminals K1-K2. 

Turn the "I/LIMIT' control potentiometer fully anticlockwise. Short 
circuit the stator winding with a bolted 3 phase short at the main 
terminals. An AC current clip-on ammeter is required to measure 
the winding lead current. 

With the switch across K1-K2 open start the generating set. 

Clode the switch across K1-K2 and turn the "I/LIMIT" control 
potentiometer clockwise until required current level is observed 
on the clip-on ammeter. As soon as correct setting is achieved 
open the K1-K2 switch. 

Should the current collapse during the setting procedure, the 
internal protective circuits of the AVR will have operated. In this 
event shut down the set and open the K1-K2 switch. Restart the 
set and run for 10 minutes with K1-K2 switch open, to cool the 
generator windings, before attempting to resume the setting 
procedure. 

Important I Failure to carry out the correct COOLING 
procedure, may cause overheating and 
consequent damage to the generator 
windings. 

6.6 POWER FACTOR CONTROLLER (PFC3) 

This accessory is primarily designed for those generator 
applications where operation in parallel with the mains supply is 
required. 

Protection against loss of mains voltage or generator excitation 
is not included in the unit and the system designer must 
incorporate suitable protection. 

The electronic control unit requires both droop and kVAr current 
transformers. When supplied with the generator, wiring diagrams 
inside the back cover of this manual show the conections and 
the additional instruction leaflet provided gives details of setting 
procedures for the power factor controller (PFC3). 

The unit monitors the power factor of the generator current and 
adjusts excitation to maintain the power factor constant. 

This mode can also be used to control the power factor of the 
mains if the point of current monitoring is moved to the mains 
cables. Refer to the factory for appropriate details. 

It is also possible to operate the unit to control kVAr of the 
generator if required. Refer to the factory for appropriate details. 

20. 
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SECTION 7 
SERVICE AND MAINTENANCE 

As part of routine maintenance procedures, periodic attention 
to winding condition (particularly when generators have been 
idle for a long period) and bearings is recommended. (Refer to 
subsections 7.1 and 7.2 respectively). 

When generators are fitted with air filters regular inspection 
and filter maintenance is required. (Refer to subsection 7.3). 

7.1 WINDING CONDITION 

Warning ! 

Service and fault finding procedures 
present hazards which can result in 
severe personal injury or death. Only 
personnel qualified to perform electrical 
and mechanical service should carry out 
these procedures. 
Ensure engine starting circuits are 
disabled before commencing service or 
maintenance procedures. Isolate any 
anti-condensation heater supply. 

Guidance of Typical Insulation Resistance [IR] Values 

The following is offered as general information about IR values 
and is aimed at providing guidance about the typical IR values 
for generators from new through to the point of refurbishment. 

New Machines 

The generators Insulation Resistance, along with many other 
critical factors, will have been measured during the alternator 

41) 
manufacturing process. The generator will have been 
transported with an appropriate packaging suitable for the 
method of delivery to the Generating Set assemblers works. 
Where we expect it to be stored in a suitable location protected 
from adverse environmental conditions. 

However, absolute assurance that the generator will arrive at 
the Gen-set production line with IR values still at the factory test 
levels of above 100 MS2 cannot be guaranteed. 

At Generating Set Manufacturers Works 

The generator should have been transported and stored such 
that it will be delivered to the assembly area in a clean dry 
condition. If held in appropriate storage conditions the generator 
IR value should typically be 25 Mil. 

If the unused/new generators IR values fall below 10 MS1 then a 
.drying out procedure should be implemented by one of the 
processes outlined below before being despatched to the end 
customer's site. Some investigation should be undertaken into 
the storage conditions of the generator while on site. 

Generators in Service 

Whilst It is known that a generator will give reliable service with 
an IR value of just 1.0 Mil. For a relatively new generator to be 
so low it must have been subjected to inappropriate operating 
or storage conditions. 

Any temporarily reduction in IR values can be restored .to 
41) expected values by following one of the drying out procedures. 
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7.1.1 WINDING CONDITION ASSESSMENT 

Caution ! The AVR should be disconnected 
and the Resistance Temperature 
Detector (R.T.D.) leads grounded 
during this test. 

The condition of the windings can be assessed by 
measurement of insulation resistance [IR] between phase to 
phase, and phase to earth. 

Measurement of winding insulation should be carried out: - 

1. 

2. 

3. 

As part of a periodic maintenance plan. 

After prolonged periods of shutdown. 

When low insulation is suspected, e.g. damp or wet 
windings. 

Care should be taken when dealing with windings that are 
suspected of being excessively damp or dirty. The initial 
measurement of the [IR] Insulation Resistance should be 
established using a low voltage (500V) megger type instrument. 
If manually powered the handle should initially be turned slowly 
so that the full test voltage will not be applied, and only applied 
for long enough to very quickly assess the situation if low values 
are suspected or immediately indicated. 

Full megger tests or any other form of high voltage test should 
not be applied until the windings have been dried out and if 
necessary cleaned. 

Procedure for Insulation Testing 

Disconnect all electronic components, AVR, electronic protection 
equipment etc. Ground the [RTD's] Resistance Temperature 
Detection devices if fitted. Short out the diodes on the rotating 
diode assembly. Be aware of all components connected to the 
system under test that could cause false readings or be 
damaged by, the test voltage. 

Carry out the insulation test in accordance with the 'operating 
instructions for the test equipment. 

The measured value of insulation resistance for all windings 
to earth and phase to phase should be compared with the 
guidance given above for the various 'life stages' of a generator. 
The minimum acceptable value must be greater than 1.0 Mil. 

If low winding insulation is confirmed use one or more of the 
methods, given below, for drying the winding should be 
carried out. 

7.1.2 METHODS OF DRYING OUT GENERATORS 

Cold Run 

Consider a good condition generator that has not been run for 
some time, and has been standing in damp, humid conditions. 
It is possible that simply running the gen set unexcited - AVR 
terminals K1 K2 open circuit - for a period of say 10 minutes 
will sufficiently dry the surface of the windings and raise the IR 
sufficiently, to greater than 1.0 Mil , and so allow the unit to be 
put into service. 
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Blown Air Drying 

Remove the covers from all apertures to allow the escape of 
the water-laden air. During drying, air must be able to flow freely 
through the generator in order to carry off the moisture. 

Direct hot air from two electrical fan heaters of around 1 -3 kW 
into the generator air inlet apertures. Ensure the heat source is 
at least 300mm away from the windings to avoid over heating 
and damage to the insulation. 

Apply the heat and plot the insulation value at half hourly 
intervals. The process is complete when the parameters 
covered in the section entitled, Typical Drying Out Curve', are 
met. 

Remove the heaters, replace all covers and re-commission as 
appropriate. 

If the set is not to be run immediately ensure that the anti- 
condensation heaters are energised, and retest prior to running. 

Short Circuit Method 

NOTE: This process should only be performed by a competent 
engineer familiar with safe operating practices within and around 
generator 'sets of the type in question. 

Ensure the generator is safe to work on, initiate all mechanical 
and electrical safety procedures pertaining to the genset and 
the site. 

Bolt a short circuit of adequate current carrying capacity, across 
the main terminals of the generator. The shorting link should 
be capable of taking full load current. 

Disconnect the cables from terminals "X" and ")(X" of the AVR. 

Connect a variable dc supply to the "X" (positive) and "XX" 
(negative) field cables. The dc supply must be able to provide 
a current up to 2.0 Amp at 0 - 24 Volts. 

Position a suitable ac ammeter to measure the shorting link 
current. 

Set the dc supply voltage to zero and start the generating set. 
Slowly increase the dc voltage to pass current through the 
exciter field winding. As the excitation current increases, so the 
stator current in the shorting link will increase. This stator output 
current level must be monitored, and not allowed to exceed 
80% of the generators rated output current. 

After every 30 minutes of this exercise: 

Stop the generator and switch off the separate excitation supply, 
and measure and record the stator winding IR values, and plot 
the results. The resulting graph should be compared with the 
classic shaped graph. This drying out procedure is complete 
when the parameters covered in the section entitled 'Typical 
Drying Out Curve' are met. 

Once the Insulation Resistance is raised to an acceptable level 
- minimum value 1.0 MS2- the dc supply may be removed and 
the exciter field leads "X" and "XX" re-connected to their 
terminals on the AVR. 

Rebuild the genset, replace all covers and re-commission as 
appropriate. . 

If the set is not to be run immediately ensure that the anti- 
condensation heaters are energised, and retest the generator 
prior to running. 
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TYPICAL DRYING OUT CURVE 

Whichever method is used to dry out the generator the 
resistance should be measured every half-hour and a curve 
plotted as shown. (fig 6.) 

Minimum reading 1.0 Mg2 

Time 

Fig. 9 

The illustration shows a typical curve for a machine that has 
absorbed a considerable amount of moisture. The curve 
indicates a temporary increase in resistance, a fall and then a 
gradual rise to a steady state. Point 'A', the steady state, must 
be greater than 1.0 Ma (If the windings are only slightly damp 
the dotted portion of the curve may not appear). 

For general guidance expect that the typical time to reach point 
'A' will be: 

1 hour for a BC16/18, 
2 hours for a UC22/27 
3 hours for an HC4,5,6&7 
Drying should be continued after point "A" has been reached 
for at least one hour. 

It should be noted that as winding temperature increases, 
values of insulation resistance may significantly reduce. 
Therefore, the reference values for insulation resistance can 
only be established with windings at a temperature of 
approximately 20°C. 

If the IR value remains below 1.0. Mil, even after the above 
drying methods have been properly conducted, then a 
Polarisation Index test [PI] should be carried out. 

If the minimum value of 1.0 MS2 for all components cannot be 
achieved rewinding or refurbishment of the generator will be 
necessary. 

The generator must not be put into service until the minimum 
values can be achieved. 

Important I The short circuit must not be applied with 
the AVR connected in circuit. Current in 
excess of the rated generator current will 
cause damage to the windings. 

After drying out, the insulation resistances should be rechecked 
to verify minimum resistances quoted above are achieved. 
On re-testing it is recommended that the main stator insulation 
resistance is checked as follows:- 
Separate the neutral leads 

Ground V and W phase and megger U phase to ground 
Ground U and W phase and megger V phase to ground 
Ground U and V phase and megger W phase to ground 

If the minimum value of 1.0MS2 is not obtained, drying out must 
be continued and the test repeated. 
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7.2 BEARINGS 

All bearings are supplied sealed for life and are, therefore, not 
regreasable. 

Important 1 

Important 1 

Important ! 

The life of a bearing in service is subject to 
the working conditions and the 
environment. 

Long stationary periods in an environment 
where there is vibration can cause false 
brinnelling which puts flats on the ball and 
grooves on the races. 
Very humid atmospheres or wet conditions 
can emulsify the grease and cause 
corrosion. 

High axial vibration from the engine or 
misalignment of the set will stress the 
bearing. 

The bearing, in service, is affected by a variety of factors that 
together will determine the bearing life. We recommend that the 
health of the bearings be monitored, using 'spike energy' vibration 
monitoring equipment. This will allow the timely replacement of 
bearings, that exhibit a deteriorating trend, during a major engine 
overhaul. 

If excessive heat, noise or vibration is detected, change the 
bearing as soon as practicable. Failure to do so could result in 
bearing failure. 

In the event that 'spike energy' vibration monitoring equipment is 
fanot available, it is strongly recommend that consideration be given 
to changing the bearing during each 'major engine overhaul'. 

Belt driven application will impose an additional load on bearings. 
The bearing life will therefore be significantly affected. It is 
important that the side load limits given in SECTION 3 are not 
exceeded and the health of the bearing is monitored more closely. 

7.3 AIR FILTERS 

The frequency of filter maintenance will depend upon the severity 
of the site conditions. Regular inspection of the elements will be 
required to establish when cleaning is necessary. 

7.3.1 CLEANING PROCEDURE 

Danger ! 

Removal of filter elements enables access 
to LIVE parts. 
Only remove elements with the generator 
out of service. 

Remove the filter elements from the filter frames. Immerse or 
flush the element with a suitable detergent until the element is 
clean. Dry elements thoroughly before refitting. 
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7.4 FAULT FINDING 

Important I Before commencing any fault finding 
procedure examine all wiring for broken 
or loose conections. 

Four types of excitation control system, involving four types 
of AVR, can be fitted to the range of generators covered by 
this manual. The systems can be identified by a combination 
of AVR type, where applicable, and the last digit of the 
generator frame size designation. Refer to the generator 
nameplate then proceed to the appropriate subsection as 
indicated below:- 

DIGIT 
6 

4 

4 

5 

3 

3 

EXCITATION CONTROL 
SX460 AVR 

SX440 AVR 
SX421 AVR 

Transformer control 
MX341 AVR 

MX321 AVR 

7.4.1 SX460 AVR - FAULT FINDING 

SUBSECTION 
7.4.1 

7.4.2 
7.4.3 
7.4.4 
7.4.5 
7.4.6 

No voltage 
build-up when 

starting set 

1. Check speed 
2. Check residual voltage. Refer to 

subsection 7.4.7. 
3. Follow Separate Excitation Test 

Procedure to check generator and 
AVR. 

Unstable voltage 
either on no-load 

or with load 

1. Check speed stability. 
2. Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2. Check that generator load is not 

capacitive (leading power factor). 

Low voltage 
no-load 

1. Check speed. 
2. Check link 1-2 or external hand 

trimmer leads for continuity. 

Low voltage 
on-load 

1. Check speed. 
2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation 

Procedure to check generator and 
AVR. Refer to subsection 7.5. 
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7.4.2 SX440 AVR - FAULT FINDING 

No voltage 
build-up when 
starting set. 

1. Check link K1-K2 on auxiliary 
terminals. 

2. Check speed. 
3. Check residual voltage. Refer to 

subsection 7.4.7. 
4. Follow Separate Excitation Test 

Procedure to check generator 
and AVR. Refer to subsection 
7.5. 

Unstable voltage 
either on no-load 

or with load. 

1. Check speed stability. 
2. Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2. Check that generator load is not 

capacitive (leading power 
factor). 

Low voltage 
no-load 

1. Check speed. 
2. Check link 1-2 or external hand 

trimmer leads for continuity. 

Low voltage 
on-load 

1. Check speed. 
2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation 

Procedure to check generator 
and AVR. Refer tosubsection 
7.5. 

7.4.3 SX421 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. 'Check circuit breaker 'ON'. Refer 
to subsection 6.4.1. 

2. Check speed. 
3. Check residual voltage. Refer to 

subsection 7.4.7. 
4. Follow Separate Excitation 

Procedure to check generator 
and AVR. Refer to subsection 
7.5. 

Unstable voltage 
either on no-load 

or with load 

1. Check speed stability. 
2. Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2: Check link 1-2 or external hand 

trimmer leads for continuity. 
Check continuity of leads 7-8 
and P3-P2 for continuity. 

3. Check that generator load is not 
capacitive (leading power factor). 

Low voltage 
no-load 

1. Check speed. 
2. Check link 1-2 or external hand 

trimmer leads for continuity. 
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Low voltage 1. Check speed. 
on-load 2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation to 

check generator and AVR. 
Refer to subsection 7.5. 

Excessive 1. Check governor response. 
voltage/speed 2. Refer to generating set 

dip on-load manual. Check 'DIP' setting. 
switching Refer to subsection 4.7.1.4. 

7.4.4 TRANSFORMER CONTROL - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. Check transformers rectifiers. 
2. Check transformer secondary 

winding for open circuit. 

Low volatge 1. Check speed. 
2. Check transformer air gap 

setting. Refer to subsection 
4.7.2. 

High voltage 1. Check speed. 
2. Check transformer air gap 

setting. Refer to subsection 
4.7.2. 

3. Check transformer secondary 
winding for short circuited turns. 

Excessive 
voltage drop 

on-load 

1. Check speed drop on-load. 
2. Check transformer rectifiers. 

Check transformer air gap 
setting. Refer to subsection 
4.7.2. 
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7.4.5 MX341 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. Check link K1-K2 on auxiliary 
terminals. 

2. Follow Separate Excitation 
Test Procedure to check 
machine and AVR. Refer to 
subsection 7.5. 

Loss of voltage 
when set running 

1. First stop and re-start set. 
If no voltage or voltage 
collapses after short time, 
follow Separate Excitation Test 
Procedure. Refer to 
subsection 7.5. 

Generator voltage 
high followed 
by collapse 

1. Check sensing leads to AVR. 
2. Refer to Separate Excitation 

Test Procedure. Refer to 
subsection 7.5. 

Voltage unstable 
either on no-load 

or with load 
. 

1. Check speed stability. 
2. Check "STAB" setting. Refer 

to Load Testing section for 
procedure. 
Refer to subsection 4.6. 

Low voltage 
on-load 

1. Check speed. 
2. If correct check "UFRO" 

setting. Refer to subsection 
4.7.1.1. 

Excessive 
voltage/speed dip 
on load switching 

1. Check governor response. 
Refer to generating set 
manual. Check "DIP" 
setting. Refer to subsection 
4.7.1.4. 

Sluggish 
recovery on load 

switching 

1. Check governor response. 
Refer to generating set 
manual. 

25 

7.4.6 MX321 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. Check link K1-K2 on auxiliary 
terminals. Follow Separate 
Excitation Test Procedure to 
check machine and AVR. 
Refer to subsection 7.5. 

Voltage very slow 
to build up 

1. Check setting of ramp 
potentiometer. 
Refer to 4.7.1.5. 

Loss of voltage 
when set running 

1. First, stop and re-start set. If no 
voltage or voltage collapses 
after short time, follow Separate 
Excitation Test Procedure. 
Refer to subsection 7.5. 

Generator 
voltage 

high followed by 
collapse 

1. Check sensing leads to AVR. 
2. Refer to Separate Excitation 

Test Procedure. Refer to 
subsection 7.5. 

Voltage unstable 
either on no-load 

or with load 

1. Check speed stability. 
2. Check "STAB" setting. Refer to 

Load Testing section for 
procedure. Refer to subsection 
4.6. 

Low voltage 
on-load 

1. Check speed. 
2. If correct check "UFRO" 

setting. 
Refer to subsection 4.7.1.1. 

Excessive 
voltage/speed dip 
on load switching 

1. Check governor responses. 
Refer to generating set 
manual. Check "DIP" 
setting. Refer to subsection 
4.7.1.4. 

Sluggish 
recovery on load 

switching 

1. Check governor response. 
Refer to generating set 
manual. Check "DWELL" - 

setting. Refer to Load 
Testing section 4.7.1.4. 
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7.4.7 RESIDUAL VOLTAGE CHECK 

This procedure is applicable to generators with either SX460 
or SX440 or SX421 AVR. 

With the generator set stationary remove AVR access cover 
and leads X and XX from the AVR. 

Start the set and measure voltage across AVR terminals 7-8 on 
SX460 AVR or P2-P3 on SX440 or SX421 AVR. 

Stop the set, and replace leads X and XX on the AVR terminals.lf 
the measured voltage was above 5V the generator should operate 
normally. 

If the measured voltage was under 5V follow the proceedure 
below. 

Using*a 12 volt d. c. battery as a supply clip leads from battery 
negative to AVR terminal XX, and from battery positive through a 

diode to AVR terminal X. See Fig. 10. 

Important A diode must be used as 
ensure the AVR is not damaged. 

shown below to 

0 AVR 0 

F2 

F1 1.__J 
1000V 

1A DIODE U 

0 
O 0 

0 0 0 0 0 

12 Volt Battery 

Fig. 11 
Important I If the generating set battery is used for field 

flashing the generator main stator 
neutral must be disconnected from earth. 

Restart the set and note output voltage from main stator, which 
should be approximately nominal voltage, or voltage at AVR 
terminals 7 and 8 on SX460, P2-P3 on SX440 or SX421 which 
should be between 170 and 250 volts. 

Stop the set and unclip battery supply from terminals X and XX. 
Restart the set. The generator should now operate normally. If 
no voltage build-up is obtained it can be assumed a fault exists in 
either the generator or the AVR circuits. Follow the SEPARATE 
EXCITATION TEST PROCEDURE to check generator windings, 
rotating diodes and AVR. Refer to subsection 7.5. 

7.5 SEPARATE EXCITATION TEST PROCEDURE 

The generator windings, diode assembly and AVR can be checked 
using the appropriate following section. 

7.5.1 GENERATOR WINDINGS, ROTATING DIODES and 
PERMANENT MAGNET GENERATOR (PMG) 

7.5.2 EXCITATION CONTROL TEST. 

7.5.1 GENERATOR WINDINGS, ROTATING DIODES 
and PERMANENT MAGNET GENERATOR (PMG) 

Important I The resistances quoted apply to a 

standard winding. For generators having 
windings or voltages other than those 
specified refer to factory for details. 
Ensure all disconnected leads are isolated 
and free from earth. 

Important I Incorrect speed setting will give 
proportional error in voltage output. 

CHECKING PMG 

Start the set and run at rated speed. 

Measure the voltages at the AVR terminals P2, P3 and P4. These 
should be balanced and within the following ranges:- 

50Hz generators - 170-180 volts 
60Hz generators - 200-216 volts 

Should the voltages be unbalanced stop the set, remove the PMG 
sheet metal cover from the non drive endbracket and disconnect 
the multipin plug in the PMG output leads. Check leads P2, P3, 
P4 for continuity. Check the PMG stator resistances between 
output leads. These should be balanced and within +/-10% of 
2.3 ohms. If resistances are unbalanced and/or incorrect the PMG 
stator must be replaced. If the voltages are balanced but low and 
the PMG stator winding resistances are correct - the PMG rotor 
must be replaced. 

CHECKING GENERATOR WINDINGS AND 
ROTATING DIODES 

This procedure is carried out with leads X and )0( disconnected 
at the AVR or transformer control rectifier bridge and using a 12 
volt d.c. supply to leads X and XX. 

Start the set and run at rated speed. 

Measure the voltages at the main output terminals U, V and W. If 
voltages are balanced and within +/-10% of the generator nominal 
voltage, refer to 7.5.1.1. 

Check voltages at AVR terminals 6, 7 and 8. These should be 
balanced and between 170-250 volts. 

If voltages at main terminals are balanced but voltage at 6, 7 and 
8 are unbalanced, check continuity of leads 6, 7 and 8. Where an 
isolating transformer is fitted (MX321 AVR) check transformer 
windings. If faulty the transformer unit must be replaced. 

If voltages are unbalanced, refer to 7.5.1.2. 

7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES 

If all voltages are balanced within 1% at the main terminals, it 
can be assumed that all exciter windings, main windings and 
main rotating diodes are in good order, and the fault is in the 
AVR or transformer control. Refer to subsection 7:5.2 for test 
procedure. 

If voltages are balanced but low, there is a fault in the main 
excitation windings or rotating diode assembly. Proceed as follows 

26 
to identify:- 
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Rectifier Diodes 

The diodes on the main rectifier assembly can be checked with 
a multimeter. The flexible leads connected to each diode should 
be disconnected at the terminal end, and the forwaid and 
reverse resistance checked. A healthy diode will indicate a very 
high resistance (infinity) in the reverse direction, and a low 
resistance in the forward direction. A faulty diode will give a full 
deflection reading in both directions with the test meter on the 
10,000 ohms scale, or an infinity reading in both directions. 

On an electronic digital meter a healthy diode will give a low 
reading in one direction, and a high reading in the other. 

Replacement of Faulty Diodes 

The rectifier assembly is split into two plates, the positive and 
negative, and the main rotor is connected across these plates. 
Each plate carries 3 diodes, the negative plate carrying'negative 
biased diodes and the positive plate carrying positive biased 
diodes. Care must be taken to ensure that the correct polarity 
diodes are fitted to each respective plate. When fitting the diodes 
to the plates they must be tight enough to ensure a good 
mechanical and electrical contact, but should not be 
overtightened. The recommended torque tightening is 4.06 

(36 -42lb in). 

Surge Suppressor 
The surge suppressor is a metal-oxide varistor connected across 
the two rectifier plates to prevent high transient reverse voltages 
in the field winding from damaging the diodes. This device is not 
polarised and will show a virtually infinite reading in both directions 
with an ordinary resistance meter. If defective this will be visible 
by inspection, since it will normally fail to short circuit and show 
signs of disintegration. Replace if faulty. 

Main Excitation Windings 
If after establishing and correcting any fault on the rectifier 
assembly the output is still low when separately excited, then 
the main rotor, exciter stator and exciter rotor winding resistances 
should be checked (see Resistance Charts), as the fault must 
be in one of these windings. The exciter stator resistance is 
measured across leads X and XX. The exciter rotor is connected 
to six studs which also carry the diode lead terminals. The main 
rotor winding is connected across the two rectifier plates. The 
respective leads must be disconnected before taking the readings. 

Resistance values should be within +/-10% of the values given 
in the table below:- 

Frame 
Size 

Main 
Rotor 

Exciter Stator Exciter 
Rotor 

Type.1 Type 2* Type 3- 
UC22C 0.59 21 28 ' 138 0.142 

UC22D 0.64 21 28 138 0.142 

UC22E 0.69 20 30 155 0.156 

UC22F 0.83. 20 30 155 0.156 

UC22G 0.94 * 20 30 155 0.156 

UC27C 1.12 20 - 0.156 

UC27D 1.26 20 - 0.156 

UC27E 1.34 20 - - 0.182 

UC27F 1.52 20 - 0.182 

UC27G 1.69 20 - - 0.182 

UC27H 1.82 20 - - 0.182 

UCD27J 2.08 20 - 0.182 

UCD27K 2.08 20 - - 0.182 

* Used with 1 phase transformer controlled 3 phase or 1 phase 
generators. 

** Used with 3 phase transformer controlled 3 phase generators. 27 

7.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES 

If voltages are unbalanced, this indicates a fault on the main 
stator winding or main cables to the circuit breaker. NOTE: Faults 
on the stator winding or cables may also cause noticeable load 
increase on the engine when excitation is applied. Disconnect 
the main cables and separate the winding leads U1-U2, U5-U6, 
V1-V2, V5-V6, W1-W2, W5-W6 to isolate each winding section. 
(U1-L1, U2-L4 on single phase generators). 

Measure each section resistance - values should be balanced 
and within +/-10% of the value given below:- 

AVR CONTROLLED GENERATORS ' 

Frame 
Size 

SECTION RESISTANCES 

Winding 311 Winding 17 Winding 05 Winding 06 

UC22C 0.09 0.14 0.045 0.03 

UC22D 0.065 0.1 0.033 0.025 

UC22E 0.05 0.075 0.028 0.02 

UC22F 0.033 0.051 0.018 0.012 

UC22G 0.028 0.043 0.014 0.01 

UC27C 0.03 0.044 0.016 0.011 

UC27D 0.019 0.026 0.01 . 0.007 

UC27E 0.016 ' 0.025 0.009 0.008 

UC27F 0.012 0.019 0.007 0.005 

UC27G 0.01 0.013 0.006 0.004 

UC27H 0.008 0.014 0.004 -0.004 

UCD27J 0.006 0.009 - 

UCD27K 0.006 0.009 - 

TRANSFORMER CONTROLLED GENERATORS 

Frame 
Size 

SECTION RESISTANCES, 3 PHASE WINDINGS 

380V 400V 415V 416V 460V 

50Hz 50Hz 50Hz 60Hz 60Hz 

UC22C 0.059 0.078 0.082 0.055 0.059 

UC22D 0.054 0.056 0.057 0.049 0.054 

UC22E 0.041 0.05 0.053 0.038 0.041 

UC22F 0.031 0.032 0.033 0.025 0.03.1 

UC22G 0.022 0.026 0.028 0.021 0.022 

Measure insulation resistance between sections and each section 
to earth. 

Unbalanced or incorrect winding resistances and/or low insulation 
resistances to earth indicate rewinding of the stator will be 
necessary. Refer to removal and replacement of component 
assemblies subsection 7.5.3. 

7:5.2 EXCITATION CONTROL TEST . 

7.5.2.1 AVR FUNCTION TEST 

All types of AVR's can be tested with this procedure: 

1. Remove exciter field leads X & XX (F1 & F2) from the AVR 
terminals X & XX (F1 & F2). 

2. Connect a 60W 240V household lamp to AVR terminals 
X & XX (F1 & F2). 

3. Set the AVR VOLTS control potentiometer fully clockwise. 

4. Connect a 12V, 1.0A DC supply to the exciter field leads 
X & XX (F1 & F2) with X (F1) to the positive. 
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5. Start the generating set and run at rated speed. 

6. Check that the generator output voltage is within +/-10% of 
. rated voltage. 

Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on SX440 
or SX421 AVR should be between 170 and 250 volts. If the 
generator output voltage is correct but the voltage on 7-8 (or P2- 
P3) is low, check auxiliary leads and connections to main 
terminals. 

Voltages at P2, P3, P4 terminals on MX341 and MX321 should 
be as given in 7.5.1. 

The lamp connected across X-XX should glow. In the case of the 
SX460, SX440 and SX421 AVRs the lamp should glow 
continuously. In the case of the MX341 and MX321 AVRs the 
lamp should glow for approximately 8 secs. and then turn off. 
Failure to turn off indicates faulty protection circuit and the AVR 
should be replaced. Turning the "VOLTS" control potentiometer 
fully anti-clockwise should turn off the lamp with all AVR types. 

Should the lamp fail to light the AVR is faulty and should. be 
replaced. 

Important I After this test turn VOLTS control 
potentiometer fully anti-clockwise. 

7.5.2.2 TRANSFORMER CONTROL 

The transformer rectifier unit can only be checked by continuity, 
resistance checks and insulation resistance measurement. 

Two phase transformer 
Separate primary leads T1-T2-T3-T4 and secondary leads 
10-11. Examine windings for damage. Measure resistances 
across T1-T3 and T2-T4. These will be a low value but should be 
balanced. Check that there is resistance in the order of 8 ohms 
between leads 10 and 11. Check insulation resistance of each 
winding section to earth and to other winding sections. 

Low insulation resistance, unbalanced primary resistance, open 
or short circuited winding sections, indicates the transformer unit 
should be replaced. 

Three phase transformer 
Separate primary leads T1-T2-T3 and secondary leads 6-7-8 and 
10-11-12. 

Examine windings for damage. Measure resistances across T1- 
T2, T2-T3, T3-T1. These will be low but should be balanced. 
Check that resistances are balanced across 6-10, 7-11 and 
8-12 and in the order of 18 ohms. 

Check insulation resistance of each winding section to earth and 
to other winding sections. 

Low insulation resistance, unbalanced primary or secondary 
winding resistances, open or short circuited winding sections 
indicates the transformer unit should be replaced. 

Rectifier units - Three phase and single phase 
With the leads 10-11-12-X and XX removed from the rectifier 
unit (lead 12 is not fitted on single phase transformer rectifier 
units), check forward and reverse resistances between terminals 
10-X, 11-X, 12-X, 10-XX, 11-XX and 12-XX with a multimeter. 

A low forward resistance and high reverse resistance should be 
read between each pair of terminals. If this is not the case the 
unit is faulty andshould be replaced. 

28 

7.5.3 REMOVAL AND REPLACEMENT OF 
COMPONENT ASSEMBUES 
METRIC THREADS ARE USED THROUGHOUT 

Caution ! When lifting single bearing generators, 
care is needed to ensure the generator 
frame is kept in the horizontal plane. 
The rotor is free to move in the frame and 
can slide out if not correctly lifted. 
Incorrect lifting can cause serious 
personal injury. 

7.5.3.1 REMOVAL OF PERMANENT MAGNET 
GENERATOR (PMG) 

1. Remove 4 screws.holding the sheet metal cylindrical cover at 
the non-drive end and remove the cover. 

2. Disconnect the in line connector from the PMG stator (3 wires 
go to this connector). It may be necessary to cut off the nylon 
cable tie first. 

3. Remove the 4 threaded pillars and clamps holding the PMG 
stator onto the end bracket. 

4. Tap the stator out of the 4 spigots and withdraw. The highly 
magnetic rotor will attract the stator. Take care to avoid contact 
which may damage the windings. 

5. Remove the bolt in the centre from the rotor shaft and pull off 
The rotor. It may be necessary to gently tap the rotor away. 
Take care to tap gently and evenly - the rotor has ceramic 
magnets which are easily broken by shock. 

Important ! The rotor assembly must not be dismantled. 

Replacement is a reversal of the above procedure. 

7.5.3.2 REMOVAL OF BEARINGS 

Important Position the main rotor so that a full pole 
face of the main rotor core is at the 
bottom of the stator bore. 

NOTE: Removal of the bearings may be effected either after the 
rotor assembly has been removed OR more simply by removal 
of endbracket(s). Refer to 7.5.3.3. and 7.5.3.4. 

The bearings are pre-packed with grease and sealed for life. 

The bearing(s) are a press fit and can be removed from the shaft 
with 3 leg or 2 leg manual or hydraulic bearing pullers. 

SINGLE BEARING ONLY: Before trying to pull off the bearing 
remove the small circlip retaining it. 

When fitting new bearings use a bearing heater to expand the 
bearing before fitting to the shaft. Tap the bearing into place 
ensuring that it contacts the shoulder on the shaft. 

Refit the retaining circlip on single bearing generators. 

7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER 
STATOR 

1. Remove exciter leads X+, XX- at the AVR. 

2. Slacken 4 bolts (2 each side) situated on horizontal centre 
line holding the terminal box. 

3. Remove 2 bolts holding lifting lug, at the non-drive end, and 
remove lug. 
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4. Remove sheet metal cylindrical cover (4 screws) over 
PMG (if fitted) 
Or 

Remove shallow sheet metal cover (4 screws) at the non- 
drive end. 

5. Ease up the terminal box and support clear of the non- 
drive endbracket. 

6. Remove 6 bolts holding the non-drive endbracket to the 
stator bar assembly. The endbracket is now ready for 
removal. 

7. Replace the lifting lug onto the endbracket and sling the 
endbracket on a hoist to facilitate lifting. 

8. Tap the endbracket around its perimeter to release from 
the generator. The endbracket and exciter stator will come 
away as a single assembly. 

9. Remove the 4 screws holding the exciter stator to the 
endbracket and gently tap the exciter stator to release it. 
Replacement is a reversal of the above procedure. 

7.5.3.4 REMOVAL OF THE ROTOR ASSEMBLY 

Remove the permanent magnet generator. Refer to 7.5.3.1 
or 
Remove the four screws holding the sheet metal cover at the 
non drive end and remove cover. 

Caution ! With the PMG rotor removed single 
bearing generator rotors are free to move 
in the frame. Ensure frame is kept in the 
horizontal plane when lifting. 

TWO BEARING GENERATORS 

1. Remove 2 screws holding the sheet metal cover around 
the adaptor at the drive end and remove the cover. 

2. Remove the bolts holding the adaptor to the endbracket 
at the drive end. 

3. Tap off the adaptor. It may be preferred to sling the adaptor 
first depending on its size and Weight. 

4. Remove the screens and louvres (if fitted) at each side on the 
drive end. 

Now ensure that the rotor is positioned with a full pole face at the 
bottom centre line. This is to avoid damage to the bearing exciter, 
or rotor winding, by limiting the possible rotor downward 
movement to the air gap length. 

5. Remove 6 bolts holding drive endbracket onto adaptor ring 
DE. The boltheads face towards the non-drive end. The 
top bolt passes through the centre of the lifting lug. 

6. Tap the drive endbracket away from the adaptor ring DE 
and withdraw the endbracket. 

7. Ensure the rotor is supported at the drive end on a sling. 

8. Tap the rotor from the non-drive end to push the bearing clear 
of the endbracket and its position within an '0' ring. 

Continue to push the rotor out of the stator bore, gradually 
working the sling along the rotor as it is withdrawn, to ensure 
that it is fully supported all the time. 

29 

SINGLE BEARING GENERATORS 

1. Remove the screws, screens and louvres (if fitted) at each 
side on drive end adaptor. 

2. UCI224, UCI274, UCM224, UCM274, UCD274 Only 

Remove 6 bolts holding the adaptor at the drive end. 
It may be preferred to sling the adaptor on a hoist. 
The bolt heads face towards the non-drive end. The 
top bolt passes through the centre of the lifting lug. 

2a. UCD224 Only 

Remove 6 bolts holding the adaptor at the drive end. 
It may be preferred to sling the adaptor on a hoist. 

3. UCI224, UCI274, UCM224, UCM274, UCD274 Only 

Tap the adaptor away from stator bar adaptor ring. 

3a. UCD224 Only 

Tap the adaptor away from stator bar assembly. 

ALL SINGLE BEARING GENERATORS 

4. Ensure the rotor is supported at drive end on a sling. 

5. Tap the rotor from the non-drive end to push the bearing 
clear of the endbracket and its position within an '0' ring. 

6. Continue to push the rotor out of the stator bore, gradually 
working the sling along the rotor as it is withdrawn, to ensure 
that it is fully supported at all times. 

Replacement of rotor assemblies is a reversal of the procedures 
above. 

Before commencing re-assembly, components should be checked 
for damage and bearing(s) examined for loss of grease. 

Fitting of new bearing(s) is recommended during major overhaul. 

Before replacement of a single bearing rotor assembly, check 
that the drive discs are not damaged, cracked or showing other 
signs of fatigue. Also check that the holes in the discs for drive 
fixing screws are not elongated. 

Damaged or worn components must be replaced. 

Caution ! When major components have been 
replaced, ensure that all covers and 
guards are securely fitted, before the 
generator is put into service. 

7.6 RETURNING TO SERVICE 

After rectification of any faults found, remove all test connections 
and reconnect all control system leads. 
Restart the set and adjust VOLTS control potentiometer on AVR 
controlled generators by slowly turning clockwise until rated 
voltage is obtained. 

Refit all terminal box covers/access covers and reconnect heater 
supply. 

Caution ! Failure to refit all guards, access covers 
and terminal box covers can result in 
personal injury of death. 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 208 of 543



SECTION 8 
SPARES AND AFTER SALES SERVICE 

8.1 RECOMMENDED SPARES 

Service parts are conveniently packaged for easy identification. 
Genuine parts may be recognised by the Nupart name. 

We recommend the following for Service and Maintenance. In 
critical applications a set of these service spares should be held 
with the generator. 

AVR Controlled Generators 

1. Diode Set (6 diodes with surge suppressor) RSK 2001 
2. AVR SX440 E000 24030 

AVR SX460 E000 24602 
AVR SX421 E000 24210 
AVR MX321 E000 23212 
AVR MX341 E000 23410 

3. Non drive end Bearing UC22 051 01032 
UC27 051 01049 

4. Drive end Bearing UC22 051 01044 
UC27 051 01050 

Transformer Controlled Generators (UC22 Only) 

1. Diode Set (6 diodes with surge suppressor) RSK 2001 

2. Diode Assembly E000 22006 
3. Non drive end Bearing UC22 051 01032 
4. Drive end Bearing UC22 051 01044 

When ordering parts the machine serial number or machine 
identity number and type should be quoted, together with the 
part description. For location of these numbers see paragraph 
1.3. 

Orders and enquiries for parts should be addressed to: 

Newage International Limited 
Nupart Department 
PO Box 17, Bamack Road. 
STAMFORD 
Lincolnshire 
PE9 2NB 
ENGLAND 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 766074 

Or any of our subsidiary companies listed on the back cover. 

8.2 AFTER SALES SERVICE 

A full technical advice and on-site service facility is available from 
our Service Department at Stamford or through our Subsidiary 
Companies. A repair facility is also available at our Stamford 
Works. 
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This manual is available in the following languages on request: 
English, French, German, Italian and Spanish. 

Denne manual er til radighed pa telgende sprog: engelsk, fransk, tysk, italiensk og spansk. 

Denne handboken er tilgjengelig pa de felgende sprakene: engelsk, fransk, tysk, italiensk og spansk. 

Sur simple demande, ce manuel vous sera fourni dans l'une des langues suivantes: anglais, francais, allemand, italien, 
espagnol. 

Dieses Handbuch ist auf Anfrage in den folgenden Sprachen erhaltlich: Englisch, Franzosisch, Deutsch, ltalienisch, Spanisch. 

Deze handleiding is op verzoek leverbaar in de volgende talen: Engels, Frans, Duits, ltaliaans, Spaans. 

Este manual pode tambem ser obtido nas seguintes linguas: ingles, trances, alemao, italiano e espanhOl. 

Tama kasikirja on saatavissa pyynnasta seuraavilla kielilla: Englanti, ranska, saksa, italia, espanja. 

II presente manuale a disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo. 

Este manual tambien puede solicitarse en los siguientes idiomas: ingles, trances, aleman, italiano e espariol. 

AUTO TO eyxelpiato otonviCov xprjamq 51(1110e-rat uric ak6AouOcc yAcimioec ka-rentv aurnocvc: AyyMka, IbXXika 
reppavika, ITakika, lanavika. 

40 
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A.C. Generators 
In respect of a.c. generators the Warranty Period is eighteen months from the date when the 
goods have been notified as ready for despatch by N.I. or twelve months from the date of first 
commissioning (whichever is the shorter period). 

WARRANTY PERIOD 

A.C. GENERATOR WARRANTY 

DEFECTS AFTER DELIVERY 

We will make good by repair or, at our option, by the supply of a replacement, any fault which 
under proper use appears in the goods within the period specified on Clause 12, and is found 
on examination by us to be solely due to defective material and workmanship; provided that the 
defective part is promptly returned, carriage paid, with all identification numbers and marks 
intact, or our works or, if appropriate to the Dealer who supplied the goods. 

Any part repaired or replaced, under warranty, will be returned by N.I. free of charge (via sea 
freight if outside the UK). 

We shall not be liable for any expenses which may be incurred in removing or replacing any part 
sent to us for inspection or in fitting any replacement supplied by us. We shall be under no 
liability for defects in any goods which have not been properly installed in accordance with N.I. 
recommended installation practices as detailed in the publications 'N.I. Installation, Service and 
Maintenance Manual' and 'N.I. Application Guidelines', or which have been improperly stored 
or which have been repaired, adjusted or altered by any person except ourselves or our authorised 
agents, or in any second-hand goods, proprietary articles or goods not of our own manufacture 
although supplied by us, such articles and goods being covered by the warranty (if any) given 
by the separate manufacturers. 

Any claim under this clause must contain fully particulars of the alleged defect, the description 
of the goods, the date of purchase, and the name and address of the Vendor, the Serial Number 

e(as shown on the manufacturers identification plate) or for Spares the order reference under 
which the goods were supplied. 

. Our judgement in all cases of claims shall be final and conclusive and the claimant shall accept 
our decision on all questions as to defects and the exchange of a partor parts. 

Our liability shall be fully discharged by either repair or replacement as above, and in any event 
shall not exceed the current list price of the defective goods. 

Our liability under this clause shall be in lieu of any warranty or condition implied by law as to the 
quality or fitness for any particular purpose of the goods, and.save as expressly provided in this 
clause we shall not be under any liability, whether in contract, tort or otherwise, in respect of 
defects in goods delivered or for any injury, damages or loss resulting from such defects or from 
any work undone in connection therewith. 

MACHINE SERIAL NUMBER 
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NEWAGE INTERNATIONAL LIMITED 
REGISTERED OFFICE AND ADDRESS: 
PO BOX 17 

BARNACK ROAD 
STAMFORD 
LINCOLNSHIRE 
PE9 2NB ENGLAND 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 484100 
Web site: www.newagestamford.com 

SUBSIDIARY COMPANIES 

1 AUSTRALIA: 

2 CHINA: 

3 GERMANY: 

4 INDIA: 

5 ITALY: 

6 JAPAN: 

NEWAGE ENGINEERS PTY. LIMITED 
PO Box 6027, Baulkham Hills Business Centre, 
Baulkham Hills NSW 2153. 
Telephone: Sydney (61) 2 9680 2299 
Fax: (61) 2 9680 1545 

WUXI NEWAGE ALTERNATORS LIMITED 
Plot 49-A, Xiang Jiang Road 
Wuxi High - Technical Industrial Dev. Zone 
Wuxi, Jiangsu 214028 
PR of China 
Tel: (86) 510 5216212 
Fax: (86) 510 5217673 

NEWAGE ENGINEERS G.m.b.H. 
Rotenbruckenweg 14, D-22113 Hamburg. 
Telephone: Hamburg (49) 40 714 8750 
Fax: (49) 40 714 87520 

C.G. NEWAGE ELECTRICAL LIMITED 
C33 Midc, Ahmednagar 414111, Maharashtra. 
Telephone: (91) 241 778224 
Fax: (91) 241 777494 

NEWAGE ITALIA S.r.l. 
Via Triboniano, 20156 Milan. 
Telephone: Milan (39) 02 380 00714 
Fax: (39) 02 380 03664 

NEWAGE INTERNATIONAL JAPAN 
8 - 5 - 302 Kashima 
Hachioji-shi 
Tokyo, 192-03 
Telephone: (81) 426 77 2881 
Fax: (81) 426 77 2884 

7 NORWAY: 

8 SINGAPORE: 

9 SPAIN: 

10 U.S.A.: 

NEWAGE NORGE A/S 
elkem Naeringspark, Kabeigt. 5 

Postboks 28, elkem, 0508 Oslo 
Telephone: Oslo (47) 22 97 44 44 
Fax: (47) 22 97 44 45 

NEWAGE ASIA PACIFIC PTE LIMITED 
10 Toh Guan Road #05-03 
TT International Tradepark 
Singapore 608838 
Telephone: Singapore (65) 794 3730 
Fax: (65) 898 9065 
Telex: RS 33404 NEWAGE 

STAMFORD IBERICA S.A. 
Ctra. Fuenlabrada-Humanes, km.2 
Poligono Industrial "Los Linares" 
C/Pico de Almanzor, 2 
E-28970 HUMANES DE MADRID (Madrid) 
Telephone: Madrid (34) 91 604 8987/8928 
Fax: (34) 91 604 81 66 . 

NEWAGE LIMITED 
4700 Main St, N.E. 
Fridley 
Minnesota 55421 
Telephone: (1) 800 367 2764 
Fax: (1) 800 863 9243 

© 1998 Newage International Limited. 
Printed in England. 
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GE Fanuc Automation 

The Series 90TN-30 PLCs are a family of 

controllers, I/O systems and specialty 

modules designed to meet the demand for 

versatile industrial solutions. With its 

single overall control architecture, the 

Series 90-30 has been the PLC of record in 

over 200,000 applications, such as high- 

speed packaging, material handling, 

complex motion control, water treatment, 

continuous emissions monitoring, mining, 

food processing, elevator control, 

injection molding and many more. 

Series 90'-30 PLCs 

Thanks to its modular design, the Series 90-30 offers unmatched versatility. Configure just the system you need, saving critical 
space and reducing cost. 

With over 100 I/O modules, the Series 90-30 PLC can be adapted to a wide range of applications. 

Digital interfaces for push buttons, switches, proximity sensors, relays, contactors and many other devices 

Analog modules with varying degrees of resolution for flow, temperature or pressure applications 

Direct connect wiring or remote termination 

Local or remote I/O systems 

Series 90-30 Ethernet communications provide a real-time link between the plant floor and the boardroom. You can begin with an 

Ethernet-enabled CPU, or at a later date, choose from our selection of rack-mounted Ethernet modules. The Series 90-30 Ethernet 

module supports both SRTP and Modbus TCP /IP application protocols. 

The scaleable processing power in the Series 90-30 CPU creates a clear upgrade path. Create the system that's ideal today, while 

leaving open the option of creating a more powerful system tomorrow - without having to change your application software. 

Motion control integrated into the Series 90-30 fosters high performance point-to-point applications. 

A variety of Series 90-30 field bus interfaces enables distributed control and/or I/O. Choose from Ethernet EGD, Profibus -DPTM' 

Genius', DeviceNetTM and lnterbusSTM modules. Field Bus interface modules are easy to install and quick to configure. Plug them 

into an existing system or design a new system around them. 

Ease of programming is a strong suit of the Series 90-30. Choose the programming options that meet your needs: Windows® -based 

IEC programming, advanced C or State Logic'. Floating point math, PID, indirect addressing, array moves and sequencing are just a 

few of the over 200 instructions available. 

The Series 90-30 stands out among small controls for offering redundancy options. The Series 90-30 is the low-cost solution for 

high availability applications, with redundant CPUs and power supplies. 

Easy trouble shooting and machine setup using a handheld PDA. CIMPLICITY* Machine Edition Logic Developer PDA software 

allows you to interface a Palm' handheld device to your Series 90-30 controller. With Logic Developer PDA, you can 

monitor/change data, view diagnostics, force ON/OFF, and configure machine setup - saving you time and increasing productivity. 
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Ordering Information 
Descripticu Wok" Ilwobet 

Discrete Input 10693M01233 

Modules IC693/001131 

1C693$ADL240 

IC6939ADL241 

10693MD1532 

IC693M01534 

IC693M01645 

Discrete Output IC6931.4DL310 

Modules IC693MDL333 

IC693M01.340 

IC591.401390 

IC693MD1730 

IC693MD1731 

IC693MD1732 

IC69384101733 

IC693MDL734 

Relay Output IC,693MDL930 

Module IC693MD1331 

Mixed Discrete IC693MDR390 

Module 

Analog Input IC693ALG220 

Modules IC693A1G221 

Analog Output IC693ALG390 

Modules IC693ALG391 

Mixed Analog 1C633ALG442 

Modules 

Motion Modules 1C693AP1I300 

IC693AP1.1301 

IC693APU302 

Specialty 10693MO1760 

Modules IC693PCM301 

IC633PCM3I I 

IC693PTM100 

Communications 1069313EM331 

Modules IC693CMM302 

IC693CMM311 

IC693CMM321 

Controllers IC693CPU311 

IC593CPU313 

IC693CPU323 

ICE33CPU350 

Backplanes IC693CHS391 

IC633CHS392 

IC693CHS393 

Power Supplies IC693PWR321 

IC693PWR322 

IC633PWR3213 

10693P1M1330 

IC693PWR331 

Accessories IC693ACC301 

IC693ACC302 

IC2OCIACC003 

IC693ACC310 

IC693CBL300 

Programming and IC646MPP001 

Trouble Shooting IC646MPS001 

Tools 

FANUC 

120 VAC Isolated Input (8 Points) 

240 VAC Isolated Input 18 Points) 

120 VAC Input 116 Points) 

24 VACNOC Input 116 Points1 

125 VDC Input 18 Points) 

24 VDC Input, Neg/Pos Logic (8 Points) 

24 VDC Input, NegPos Logic 116 Points) 

120 VAC Output, as Amp112 Points) 

120/240 VAC Output 2 Amp (8 Points) 

120 VAC Output 05 Arno 116 Points) 

120/240 VAC Isolated Output, 2 Amp 15 Points) 

12/24 VDC Output, 2 Amp, Positive Logic 18 Points) 

1224 VDC Output 2 Arno, Negative Logic (8 Paints) 

12/24 VDC Output 05 Amp, Positive Logic 18 Points) 

12/24 VDC Output, 05 Amp, Negative Logic 18 Points) 

125 VDC Output. 16 Points) 

Relay Output, Isolated. 4 Amp (8 Points) 

Relay Output, 8 Amp Form B/C contacts, Isolated in 2 Groups of 4 (8 Points) 

Mixed I/O, 24 VDC Input 18 points), Relay Output 18 points) 

Analog Input, Voltage/Current 4 Channels 

Analog Input, Current. 4 Channels 

Analog Output, Voltage. 2 Channels 

Analog Output Current. 2 Channels 

Analog Combo Module 41N/20UT 

High Speed Counter IHSCI 

Axis Positioning Module (APMI, I Axis 

Axis Positioning Module (APM), 2 Axis 

Solenoid Valve Output (II Points1/24 VDC Output, 05 Amp, Positive logic 15 Points) 

Programmable Coprocessor Module, 192 KB (47 KB Basic or C Program), 2 Sena! Ports 

Programmable Coprocessor Module. 603 KB 1640 KB Basic or C Program), 2 Serial Ports 

Power Transducer Module, CT and PT Interface 120(240 VAC 10.5m Cable) 

Genius Bus Controller (Supports VO and Datagrams) 

Communication Module, Genius (1 Kbyte) GCM. (No Datagram Support) 

Communications Module, CCM, RILL SNP, and SNPx Protocols 

Ethernet Interface TCP/IP Module, 10Mbs (Supports SRTP and Modbus TCP/IP, No EGO) 

5-Slot Base with CPU in Base 16KBytes User Program), No Expandable 

5-Slot Base with Turbo CPU in Base (Logic Execution x msec), IK Registers, 

112KBytes User Program), Not Expandable 

10-Slot Base with Turbo CPU in Base (Logic Execution is 6 msec) 12Kbytes 

User Program, Not Expandable 

CPU 350 Module 1321KBytes User Memory, 4141/0, 8 Racks), No Built -In Serial Ports, 

Logic Execution is .nmsec/K 

Base. CPU, 10 Slots. Use with CPU33I/CSE331 and above 

Base. Expansion, 10 Slots 

Base, Remote Expansion, 10 Slots 1700 It I 

Power Supply, 120/240 VAC, 125 VDC, Standard, 30 Watts 

Power Supply, 24/48 VDC. Standard, 30 Watts 

Power Supply, 48 VDC, Standard, XI Watts 

Power Supply, 120/240 VAC, 125 VDC, High Capacity, 30 Watts 

Power Supply, 24 VDC, High Capacity. 30 Watts 

Replacement Battery, CPU 6 PCM(Qty 2) 

High Capacity Battery Pack 

EZ Program Store Flash Device for CPU374 only) 

Filler Module. Blank Slot 

Rack to Rack Expansion Cable, I Meter 

Logic Developer PLC Professional 

Logic Developer PLC Standard 

GF Fanuc Automation 

Ca* *abet 
IC693MDL646 

IC6928.401648 

IC693MOL653 

IC643MOL654 

IC6931cIOL655 

IC693AC C303 

ICES3MD1740 

IC693MDL741 

1C693MOL742 

I C1313M L 748 

IC693M01750 

IC693MDL751 

ICE33M01752 

10693 k401.753 

24 VDC Input, NegPos Logic, I msec Filter 116 Points) 

48 VDC Input Neg/Pos Logic, I msec filter, Neg/Pos Logic 116 Points) 

24 VDC Input, Neg/Pos Logic, linsec Filter 132 Points) 

5/12 VDC (TTLI Input, Neg/Pos Logic,132 Points) 

21VDC Input, Neg/Pos Logic. I ms. (32 Points) 

Input Simulator Module 18 Points) 

1324 VDC Output, 0.5 Amp, Positive Logic (16 Points) 

12/24 VDC Output as Amp, Negative Logic 116 Points) 

12/24 VDC Output, I Amp, Positive Logic (16 Points), Fused 

48 VDC Output 0.5 Amps, Positive Logic 18 Pants) 

12/24 VDC Output Negative Logic 132 Points) 

12/24 VDC Output Positrve Logic 132 Points) 

5/12/24 VDC (TR) Output, Negative Logic, in Points) 

12/24 VDC Output Positive Logic 132 Points) 

IC632MDL940 Relay Output, 2 Amp 116 Points) 

IC693MAR590 Mixed 00, 120 VAC Input 18 Points), Relay Output 18 Points) 

IC693ALG222 

IC693ALG223 

IC693AL6392 

IC6S3APU335 

IC6930SM302 

IC6930SM314 

IC6S3PTM101 

IC693TCM302 

IC693TCM303 

IC593PBM200 

IC693PBM201 

IC693DNM2013 

IC6930NS201 

1C693CPU3193 

ICS3CPU363 

IC693CPU364 

IC693CPU374 

IC693CHS397 

IC693CHS398 

IC603CH5399 

IC693PWR332 

IC693ACC340 

10393ACC341 

IC6113ACC350 

IC693CBL331 

IC693CBL302 

IC633CBL312 

1C1393CB1313 

1C1393CBL314 

IC646MPH101 

Analog Input Voltage 16 Single/8 Differential Channels 

Analog Input, Current 16 Singe Channels 

High Density Analog Output 18 Channels) 

High Speed Counter wrth Gray Code Encoder or an A QUAD B Encoder Input 

Digital Servo Motion Controller, 2 Axis 

Digital Servo Motion Controller, 1-2 Axis of Digital Servo or 1-4 Axis Analog Servo 

Power Transducer Module, CT and PT Interface 120240 VAC Um cable) 

Temperature Control Module, 18) TC In and 18) 24 VDC Solid State Outputs 

Temperature Control Module Extended Temperature Range.18) TC In and 

18) 24 VDC Solid State Outputs 

Profibus DP Master Module 

Profibus DP Slave Module 

DeviceNet Master Module 

DeviceNet Slave Module 

CPU 360 Module (2401(Bytes Configurable User Memory, 414 I/0, 8 Racks), 

No Built-In Serial Ports, Logic Execution is .nmsec/K 

CPU 363 Module 1240KBytes Configurable User Memory 4141/0, 8 Racks), 

2 Built -In Serial Ports, Logic Execution is 22rnsec/K 

CPU 364 Module (240KBytes Configurable User Memory 4K I/0, 8 Racks), No Builln Serial Ports 

Built-In 10Mbs Ethernet Supports SRTP, Channels and EGO, Logic Execution is 22msec/K 

CPU 374 Module 1240KBytes Configurable User Memory), No Built-In Serial Ports. 

Built-1n 10/100Mbs wrth Built -In Switch, Ethernet Supports SKIP, EGO and No Channel 

Support Logic Execution is .22msec/K. 

Base, CPU. 5 Slots lose with CPU33I/CSE331 and above) 

Base, Expansion, 5 Slots 

Base, Remote Expansion, 5 Slots 1703 ft.) 

Power Supply, 12 VDC, High Capacity, 30 Watts 

Redundant Power Supply Base (PPSIllvath II meter cable to connect to Power Supply Adapter Moth 
Redundant Power Supply Base with as meter cable to connect to Power Supply Adapter Module 

Redundant Power Supply Adapter (RPSAI Module The RPSA replaces the power supply 

on a CPU base or expansion base and connects to a Redundant Power Supply Base 

Rack to Rack Expansion Cable. 2 Meters 

Rack to Rack Expansion Cable, 15 Meters 

Rack to Rack Expansion Cable, 0.15 Meters, Shielded 

Rack to Rack Expansion Cable, B Meters 

Rack to Rack Expansion Cable, 15 Meters, Shielded 

Logic Developer PDA Software Tool with Cable Adapter 

2003 GE Fanuc Automation Americas, Inc. All Rights Reserved. 

Series, 90 VersaPro and LogicMaster are trademarks and Genius is 
a registered trademark of GE Fanuc Automation Americas, Inc. 

Profibus-DP is a trademark of Profibus International. DeviceNet is a 

trademark of the Open DeviceNet Vendor Association, Inc. Interbus- 
S is a trademark of Phoenix Contact. Windows is a registered 
trademark of Microsoft Corporation. State Logic is a registered 
trademark of Adatek, Inc. Palm is a trademark of Palm, Inc. 

Additional Resources 

For detailed technical specifications 
and product ordering information, please 
visit the GE Fanuc e-catalog at: 

www.gefanuc.com CFA I48J 
IOM 06/03 
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Pin Assignments for the Isolated Repeater/Converter 

Table Cl. Isolated Repeater/Converter Pin Assignments 

JI RS-422 Port (25-pin female connector) 

Pin Signal Description 

1 NC 

2 NC 

3 NC 

4 NC 

5 NC 

6 NC 

7 OV Ground Connection 

8 CTS(B') Clear to Send (Optional Termination) 

9 CTS(A') Clear to Send (Optional Termination) 

10 CTS(B') Clear to Send 

11 CTS(A') Clear to Send 

12 RTS(B) Request to Send 

13 RTS(A) Request to Send 

14 RD(B') Receive Data 

15 RD(A') Receive Data 

16 SD(A) Send Data 

17 SD(B) Send Data 

18 NC 

19 NC 

20 NC 

21 NC 

22 RD(B') Receive Data 

23 RD(A') Receive Data 

24 SD(A) Send Data 

J2 RS- 422/RS -232 Port (25-pin female connector) 

Pin Signal Description 

1 NC 

2 SD Send Data (RS-232) 

3 RD Receive Data (RS-232) 

4 RTS Request to Send (RS-232) 

5 CTS Clear to Send (RS-232) 

6 NC 

7 OV Ground Connection 

8 CTS(B') Clear to Send Optional Termination) 

9 CTS(A') Clear to Send (Optional Termination) 

10 RTS(B) Request to Send 

11 RTS(A) Request to Send 

12 CTS(B') Clear to Send 

13 CTS(A') Clear to Send 

14 SD(B) Send Data 

15 SD(A) Send Data 

16 RD(A') Receive Data 

17 RD(B') Receive Data 

18 RD(A') Receive Data (Optional Termination) 

19 RD(B') Receive Data (Optional Termination) 

20 NC 

21 NC 

22 SD(B) Send Data (Optional Termination) 

23 SD(A) Send Data (Optional Termination) 

24 NC 

NC=No Connection 

SD (Send Data) and RD (Receive Data) are the same as TXD and RXD (used in the Series Six PLC). 

(A) and (B) are the same as - and + A and B denote outputs, and A' and B' denote inputs. 

[ Caution 

The signal ground connections (pin 7 on each connector) must be made 
between the Isolated Repeater/Converter and the PLC for J1, and the 
Isolated Repeater/Converter and the host computer for J2. 

Pin 7 of the JI port is connected to the metal shell of the JI connector. Pin 7 
of the J2 port is connected to the metal shell of the J2 connector. These two 
signal ground connections are isolated from each other and from the power 
system ground (green wire on the terminal block). To maintain proper 
isolation, these signal grounds cannot be tied together. 
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IC655CCM590 Converter 

HOST 
COMPUTER 

00 
00 

0 
0 

0 

00 
00 

TD 
RD 
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DTR 
GND 

RS-232 
SHIELDED 

PAIRS 
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TWISTED SHIELDS) 

PAIRS 
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4 
7 

RD 
SD 
CTS 
RTS 
GND 

.0' = 
0 0 = 0 

0 

= 0 : = 
0 

00 
0 

0 = _0 = 0 = 00 = 0 = 0 

a44783 

0: 

a ° 
.0 

SERIES 
90 PLC 
RS422 
PORT 

25-PIN 25-PIN 25-PIN 25- PIN 15- PIN 15- PIN 
MALE FEMALE FEMALE MALE MALE FEMALE 

RS-232/ RS-422 
RS-422 PORT ". SWITCH IN CENTER POSITION 
PORT 

II 5VAC 

I TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. 
THIS TERMINATION IS MADE ON THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 
15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION. FOR SERIES 90-70 PLCs, CATALOG NUMBERS IC697CPU731 AND IC697CPU771, 
THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11. 

Figure C-3. Example RS-422 Isolated Repeater/RS-232 Converter Connection 

System Configurations 

GFK-0356Q 

The figures below show various ways you can connect the Isolated Repeater/Converter to convert 
signals, expand the number of drops, and obtain greater distance. Any system configuration can be 
reduced to a minimum number of cables each covering a part of the overall system configuration. 
The following examples of system configurations refer to these cables as Cables A through E 

which are described in Cable Diagrams later in this section. 

Downstream and Upstream Contention. In this section, simple multidrop configurations are 
those where a single Isolated Repeater/Converter is used. Complex multidrop configurations 
contain one or more multidrop sections where an Isolated Repeater/Converter is included as one 
of the drops. In both simple and complex multidrop configurations, the transmitters directed 
downstream from the master can be on at all times. There will be no contention for the 
communication line because only one device (the master) transmits downstream. 

In simple multidrop configurations, there will be no contention when transmitting upstream as long 
as devices tri-state their drivers when idle and turn them on only when they have something to 
transmit. This is the case for the Series 90-70 and Series 90-30 CMMs. 

In complex multidrop configurations, however, special steps must be taken to switch the upstream 
transmitters of the Isolated Repeater/Converter. 

Switching Upstream Transmitters. For the RS-422 drivers to be active at the J2 port of the 
Isolated Repeater/Converter, the RTS input at J1 must be true. The state of the RS-422 drivers at 
the JI port depends on the position of the switch on the unit. When the switch is in the center 
position, the Jl transmitters will always be turned on. When the switch is in the CTS position, 
(toward the power cable), then either the RS-232 or RS-422 CTS signal must be true to turn on the 
JI drivers. 

Note: Note the position of the switch on the Isolated/Repeater Converter in the system 
configurations below. 
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ra 

Simple Multidrop Configuration 

This configuration shows how to connect a single Isolated Repeater/Converter for signal 
conversion or greater distance. 

SERIES 90 PLC 
OR 

HOST 

RS-232 RS-422 
(CABLE A) (CABLE B) 

* BRICK IS THE NICKNAME FOR THE 
ISOLATED REPEATER/CONVERTER 

J2 
* 

BRICK 

RS-422 
(CABLE D) 

SW =ON 

J1 

1-1 

SERIES 90 PLC 

SERIES 90 PLC 

Figure C-4. Simple System Configuration Using the Isolated Repeater/Converter 

Complex Multidrop Configuration 

SERIES 90 
" OR 
HOST 

This configuration shows how to connect multiple Isolated Repeater/Converters for signal 
conversion, greater distance, and more drops. 

RS-422 
(CABLE 

RS-232 
(CABLE 

RS-422 
(CABLE 

ISERIES 90 

-I SERIES 90 

721 BRICK 

SW 
- - ON 

J2 
BRICK 

SW = ON 

RS-422 
(CABLE 

B 
J1 J2 

BRICK 

RS-422 
(CABLE 

J1 J2 

SW 
=0N ON 

BRICK 

SW =ON 

RS-422 
(CABLE 

J1 
SERIES 90 

- - 

-I SERIES 90 

RS-422 
(CABLE 

SERIES 90 
J1 

-I SERIES 90 

BRICK IS THE NICKNAME FOR THE 

- - - 

RS-232 
(CABLE 

ISOLATED REPEATER/CONVERTER .71 *BRICK 
J2 

SERIES 90 
- - 

SW = CTS 

Figure C-5. Complex System Configuration Using the Isolated Repeater/Converter 

* 

C-6 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 224 of 543



 

IC655CCM590 Converter 

Rules for Using Repeater/Converters in Complex Networks 

GFK-0356Q 

When designing a complex multidrop network including PLCs and RS-422 repeater/converters 
(bricks), the following rules apply: 

Rule 1: When using a brick as a repeater, port J2 should always be directed toward the host 
device, and Port Jl should always be directed away from the host device. The switch located on 
the side of the brick should always be in the center position (ON). The only case in which Port Jl 
is directed toward the host is when the brick is used as a converter (RS-232) at the slave. The 
switch is in the right position (CTS). 

Rule 2: If a Series 90 CMM slave device is located downstream of a brick, set the configuration of 
the CMM serial port to NONE flow control with a 10 ms Modem Turnaround Delay (Applies to 
CCM, SNP, and SNP-X protocols only). 

Rule 3: Do not place more than three bricks in a single communication path between the host and 
the slave devices. 
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Cable Diagrams 

The cable diagrams below are referred to as Cables A-E from the system configurations in the 
previous figures. These diagrams show the principles for constructing your own cables and can be 
modified to fit your specific application. 
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Figure C-6. Cable A; RS-232 CMM To Converter 
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Figure C-7. Cable B; RS-422 CMM To Converter 
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Figure C-8. Cable C; RS422 Twisted Pair 
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Figure C-9. Cable D; RS-422 Twisted Pair 
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Appendix 

D 
IC690ACC901 Miniconverter Kit 

Description of Miniconverter 

The Miniconverter Kit (IC690ACC901) consists of an RS-422 (SNP) to RS-232 Miniconverter, a 6 

foot (2 meter) serial extension cable, and a 9-pin to 25-pin Converter Plug assembly. The 15-pin 
SNP port connector on the Miniconverter plugs directly into the serial port connector on the Series 
90-30 power supply, Series 90-70 CPU or Series 90-20 CPU. The 9-pin RS-232 port connector on 
the Miniconverter connects to an RS-232 compatible device. 

RS-422 
PORT 

a44985 

RS-232 
PORT 

Figure D-1. Series 90 SNP to RS-232 Miniconverter 

When used with an IBM PC-AT, or compatible computer, one end of the extension cable plugs into 
the Miniconverter's 9-pin serial port connector, the other end plugs into the 9-pin serial port of the 
computer. The Converter plug (supplied with kit) is required to convert the 9-pin serial port 
connector on the Miniconverter to the 25-pin serial port connector on the GE Fanuc Workmaster II 

computer, or an IBM PC-XT or PS/2 Personal Computer. 

The GE Fanuc Workmaster computer requires an additional adapter (not supplied with kit - please 
contact your local GE Fanuc PLC distributor) for use with the Miniconverter. 
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D 

Pin Assignments 

The pinouts of the Miniconverter are shown in the following two tables. The first table shows the 
pinout for the RS-232 port, the second table shows the RS-422 port. 

Pin Assignments, RS-232 Port 

Table D-1 is for the RS-232 port. The direction of signal flow is with respect to the Miniconverter. 

Table D-1. Miniconverter RS-232 Port 

Pin Signal Name Direction 

2 SD - Send Data Output 

3 RD - Receive Data Input 

5 GND - Ground n/a 

7 CTS - Clear To Send Input 

8 RTS - Request To Send Output 

The pinouts were chosen to allow direct connection (using a straight through, or 1 to 1 cable (as 
provided with kit)) to the IBM PC-AT. Most IBM compatible computers equipped with an RS-232 
port will provide a pinout compatible with the one shown above. 

Pin Assignments, RS-422 Port 

Table D-2 is the pinout for the Miniconverter's RS-422 serial port. The direction of signal flow is 
also with respect to the Miniconverter. 

Table D-2. Miniconverter RS-422 Port 

Pin Signal Name Direction 

1 SHLD - Shield n/a 

5 +5 VDC - Power Input 

6 CTS(A') - Clear To Send Input 

7 GND - Ground n/a 

8 RTS(B) - Request To Send Output 

9 RT - Receive Termination Output 

10 SD(A) - Send Data Output 

11 SD(B) - Send Data Output 

12 RD(A') - Receive Data Input 

13 RD(B') - Receive Data Input 

14 CTS(B') Clear To Send Input 

15 RTS(A) - Request To Send Output 
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D 

System Configurations 

The Miniconverter can be used in a point-to-point configuration as described above, or in a 

multidrop configuration with the host device configured as the master and one or more PLCs 
configured as slaves. 

The multidrop configuration requires a straight through (1 to 1) cable from the Miniconverter's RS- 
422 port to the first slave PLC's SNP port. Other slaves will require a daisy chain connection 
between slaves. A maximum of eight devices can be connected in an RS-422 multidrop 
configuration. All of the devices must have a common ground. If ground isolation is required, you 
can use the GE Fanuc Isolated Repeater/Converter (IC655CCM590) in place of the Miniconverter. 

When using the Miniconverter with a modem connection, it may be necessary to jumper RTS to 
CTS (consult the user's manual for your modem). 

Cable Diagrams (Point-To-Point) 

GFK-0356Q 

When connecting the Miniconverter to IBM PC and compatible computers with hardware 
handshaking, the following cable connections should be used. 

PIN PIN 

a44982 

TXD 2 2 RXD 
RXD 3 3 TXD 
CTS 7 7 RTS 
RTS 8 8 CTS 

GND 5 5 GND 
1 DCD 810-- 
6 DSR 
4 DTR 

MINICONVERTER 
RS-232 PORT 

9-PIN 
CONNECTOR 

IBM PC-AT 
9-PIN 

CONNECTOR 

Figure D-2. Miniconverter to PC-AT 

PIN PIN 
a44983 

TXD 2 3 RXD 
RXD 3 2 TXD 
CTS 7 4 RTS 
RTS 8 5 CTS 
GND 7 GND 

8 DCD 
6 DSR 

20 DTR 

MINICONVERTER 
RS-232 PORT 

9-PIN 
CONNECTOR 

Figure D-3. Miniconverter to Workmaster II, 

Appendix D IC690ACC901 Miniconverter Kit 

WORKMASTER II, 
IBM PC-XT, PS/2 

25-PIN 
CONNECTOR 

PC-XT, PSI2 

D-3 
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I D 

PIN PIN 
844984 

DO 2 3 RXD 
RXD 3 2 DO 
CTS 7 4 RTS 
RTS 8 5 CTS 

GND 5 7 GND 

MINICONVERTER WORKMASTER 
RS-232 PORT 9-PIN 

9-PIN CONNECTOR 
CONNECTOR 

Note: Additional adapter required 

Figure D-4. Miniconverter to 9-Pin Workmaster or PCXT Computer 

Table D-3. Miniconverter Specif cations 

Mechanical: 

RS-422 

RS-232 

Electrical and General: 
Voltage Supply 

Typical Current 

Operating Temperature 

Baud Rate 
Conformance 

Ground Isolation 

15-pin D shell male for direct mounting to Series 90 serial port. 

9-pin D shell male for connection to RS-232 serial port of a Worlanaster 
II computer or Personal Computer. 

+5 VDC (supplied by PLC power supply) 

Version A (IC690ACC901A) - 150 mA 
Version B (IC690ACC901B)- 100 mA 

0 to 70°C (32 to 158°F) 

38.4K Baud maximum 

EIA-422 (Balanced Line) or EIA-423 (Unbalanced Line) 

Not provided 
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Appendix 

E 

1.7 in 

IC690ACC903 Port Isolator 

The IC690ACC903 RS-485 Port Isolator replaces the IC655CMM590 Isolated Repeater/Converter 
(also referred to as the "Brick"). The device features 500 volts of isolation in a compact package 
servicing all IC693, IC697, and IC200 PLC product lines. The product connects directly to an RS- 
485 serial port or though a short extender cable provided with the device. The extension cable is 
intended for use in applications where direct connection to the port is obstructed by surrounding 
equipment or when it is not acceptable for the device to protrude from a PLC module. The Port 
Isolator can operate in either single- or multi-drop mode, which is selected by a slide switch on the 
top of the module. 

The Port Isolator provides the following features: 

Four opto-isolated signal channels: SD, RD, RTS, and CTS 

Electrical compatibility with RS-485 

Single- or multi-drop operation 

Input termination consistent with standard for serial channels 

A 5V DC/DC converter for power isolation 

Hot insertion is supported 

MultIdrop 

),Itch 
C:::::> TOP VIEW 

2.6 in 

Figure E-1. RS485 Port Isolator 

FRONT VIEW 

In -----> 
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a 
Connectors 

The Isolator provides two connectors, one 15 pin male D-type (PL1) and one 
15 pin female D-type (PL2). 

RS-485 Connectors 

Pin Pin Name Pin Type Description 

PL1 1 SHLD - Chassis Ground 

2 NC - 

3 NC - 

4 NC - 

5 5V - +5V power 

6 CTS (A) In Clear to send - 

7 OV - Signal Ground 

8 RTS (B) Out Request to send + 

9 NC - 

10 SD (A) Out Send data - 

11 SD (B) Out Send data + 

12 RD (A) In Read data - 

13 RD (B) In Read data + 

14 CTS (B) In Clear to send + 

15 RTS (A) Out Request to send - 

Pin Pin Name Pin Type Description 

PL2 1 NC - 

2 NC - 

3 NC - 

4 NC - 

5 5V - +5V power 

6 RTS (A) Out Request to send - 

7 OV - Signal Ground 

8 CTS (B) In Clear to send + 

9 RT - Terminating Resistor* 

10 RD (A) In Read data - 

11 RD (B) In Read data + 

12 SD (A) Out Send data - 

13 SD (B) Out Send data + 

14 RTS (B) Out Request to send + 

15 CTS (A) In Clear to send - 

* Use the terminating resistor if the Port Isolator is used in port-to-port mode or at the end of a multi-drop 

configuration. To terminate the RD balanced line, place a jumper wire from pin 9 to pin 10. 

A denotes - and B denotes +. A and B denote outputs and A' and a denote inputs. 
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El 

Logic Diagram 
Optical Isolation 

15-pin male D-connector 15-pin female 0-connector 
PL1 

SD(B) < 1 

SD(A) 
<< 

10 

RD(B') 

RD(A') 

>13 
)12 

CTS(B') ) .I. 

GFK-0356Q 

CTS(A') 

RTS(B) < 

RTS(A) << 1 

+5Vdc ) 
GND >> 

-sliVS. 

-< 
121 ohms 

Always on 
(single port mode 

+El_. 

.--. 
RTS Driven 

(mullidrop mode 

< 

13 ) 
12 ) 

Output Enable 

Multidrop 
Switch 

Output Enable 

14 ) 
6 ) 

DC/DC 
Converter 

13... 

15//\ 

Ground 2 

Figure E -2. IC690ACC903 Block Diagram 

PL2 

RD(B') 

RD(A') 

RT 

SD(B) 

SD(A) 

RTS(B) 

RTS(A) 

CTS(B') 

CTS(A) 

) +5Vdc 

< GND 
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0 
Installation 

The Isolator is packaged in a contoured plastic enclosure designed for either direct attachment to a 
serial port or through a 12" extender cable for panel mounted applications. Two M3 thumbscrews 
secure the device to its mating connector. The device can be easily inserted into an existing 
communication channel with no additional hardware. In Figure E-2, the Isolator is shown 
connected directly to a CPU module. Alternatively, the Isolator can be mounted separately from the 
PLC system using the extender cable provided. For mounting separately to a panel, you will need 
to provide two #6-32 (4 mm)mounting screws (Figure E-3). 

When installing the Isolator, tighten the connector screws and panel mounting screws (if used) to 
the following torque values: 

Screws Type Torque 
Connector Thumbscrews (supplied with 
Isolator) 

M3 8 inJlbs. (0.9 Newton-meter) 

Panel Mounting Screws (user-supplied) #6/32 (4 nun) 12 in./lbs (1.4 Newton -meters) 

PLC MEM 
4000 ft 

SNP 
Cable 

PLC 2 PS CPU 

Figure E-3. RS-485 Port Isolator in PLC Network 

#6-32 (4 mm) screw 

Multidrop Switch 

C) TOP 
VIEW 

#6-32 (4 mm) screw 

Figure E-4. Mounting Port Isolator to Panel 
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0 

GFK-0356Q 

The RS485 Port Isolator supports both port-to-port and multi-drop configurations (Figure E-4). For 
installation information, refer to section 3 of the Serial Communications User's Manual 
(GFK-0582). One configuration not covered in the User's Manual is the case where the Isolator is 
powered by a source other than the host port. This configuration is used to prevent an interrupt in 
communications if the host system requires a power cycle. It also prevents power loss to equipment 
using the port for power. For this, you will need to build a custom cable as shown in Figure E-5. 

4-- Master PLC 

RT 9 

o 
" SD(B) 13 

8 g SD(A) 12 

i... 
c c RD(B') 11 

c o o c7, RD(A') 10 

:4 
.1) 

it(' ct RTS(B) 14 

7 7: 5 SS. RTS(A) 6 

MTo 

CO - E 
cs 

CTS(B') 8 

c a N 
u- 
.c 
a. 
in 

CTS(A') 

+5V 

15 

5 

GND 7 

Twisted Pairs 

Terminate at first 
and last drop only 

Make connectons 
inside D connectors 

Slave Device 
15 pin port 

f. 

To 0 her Slave Devices 
(Maximum of 8 devices on a multidrop) 

9 RT 
11 RD(B') 
10 RD(A') 
13 SD(B) 
12 SD(A) 
8 CTS(B') 

15 CTS(A') 
14 RTS(B) 
6 RTS(A) 
1 SHLD 
5 +5V 
7 GND 

Slave 
15 p 

9 

11 

10 

13 

12 

8 

15 
14 

6 

1 

5 

7 

Device 
in port 

RT 
RD(B') 
RD(A') 
SD(B) 
SD(A) 

CTS(B') 
CTS(K) 
RTS(B) 
RTS(A) 
SHLD 
+5V 
GND 

Slave Device 
25 pin port 

24 RT 
25 RD(B') 
13 RD(A') 
21 SD(B) 
9 SD(A) 

23 CTS(B') 
11 CTS(A') 
22 RTS(B) 
10 RTS(A) 

7 GND 
SHLD 

Figure E-5. Multidrop Configuration Connecting Devices with 15-Pin Ports and 25-Pin Ports 
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a 
Specifications 

GFK-0356Q 

Mechanical 

RS-485 15-pin D shell male for direct mounting to serial port on the programmable 
controller 

15-pin D shell female for communication cable 

Installation Hardware Two M3 thread connector thumbscrews. Recommended torque: 8 in./lbs. (0.9 
Newton-meter). These are supplied with Isolator. 

Two user supplied #6/32 (4mm) thread panel mounting screws. Recommended 
torque: 12 inJlbs. (1.4 Newton-meter) 

Electrical 

Voltage Supply 

Typical Current 

+5VDC (supplied by port) 

25 mA 
100 mA available for external equipment 

Ground Isolation 

Conformance 

500 Volts 

EIA-422/485 Balanced Line 

Operating 
Temperature 

0° - 60°C (32° - 140° F) 

Baud Rate Those supported by PLC 

Note: This appendix is based on Data Sheet GFK-1663. 
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Appendix 

F 

Overview 

Calculating Series 90-30 Heat Dissipation 

Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be capable of 
properly dissipating the heat produced by all of the devices mounted inside it. This appendix 
describes how to calculate heat dissipation for a Series 90-30 PLC. The strategy is to calculate a 

heat dissipation value, in watts, for each individual module in the PLC. To obtain a total heat 
dissipation figure for the PLC, add the individual values together. 

The procedure consists of the following steps: 

Step 1: Basic Method to Calculate Module Dissipation F-2 

Step 2: Calculation for PLC Power Supplies F-3 

Step 3: Output Calculations for Discrete Output Modules F-3 

Step 4: Input Calculations for Discrete Input Modules F-4 

Step 5: Final Calculation F-6 

Information Required 

In addition to the information in this manual, you will need GFK-0898, Series 90-30 I/O 
Module Specifications Manual. 

You will need operating current values for the discrete output devices connected to the PLC's 
discrete output modules. These include control relays, motor starters, solenoids, pilot lights, 
etc. Each device manufacturer publishes these values. If an exact value is not available for a 
device, you can make a close estimate by obtaining the value for a similar device from a 

catalog. These values are also needed for selecting Output modules during the design process 
in order to ensure that the modules' maximum ratings are not exceeded. 
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Procedure 

Step 1: Basic Method to Calculate Module Dissipation 

Note that this step does not apply to Power Supply Modules, which are covered in Step 2. The 
values needed for this calculation are found in the "Load Requirements" table in Chapter 12. 

Use the following electrical power formula in these calculations 

Power (in watts) = Voltage (in volts) x Current (in Amps). 

Assume that all input power to these modules is eventually dissipated as heat. The procedure is: 

Look up the module in the "Load Requirements for Hardware Components" table (Chapter 12) 
and obtain the current values for each of the three power supply voltages listed. The voltage is 

printed at the head of each column. All modules use the 5VDC supply, and a relatively few 
modules also use one or both of the two 24VDC supplies. 

For a given module, calculate the power dissipation for each column in the table that contains a 
current value by multiplying the current value (in Amps) times the voltage for that column. For 
modules using more than one voltage, add the calculated power values to arrive at the total for 
the module. 

Example 1: 

The "Load Requirements" table shows that the IC693CPU352 module draws: 

910 mA from the +5VDC supply. 

No current from either of the two 12VDC supplies 

To calculate power dissipation, multiply 0.910 Amps times 5 volts. The answer is: 

4.55 watts (of heat dissipated by this module) 

Example 2: 

The "Load Requirements" table shows that the IC693MDL241 module draws: 

80 mA from the +5VDC supply 

125 mA from the +24VDC Isolated supply 

To calculate power dissipation from the +5VDC supply: 

Multiply 0.08 Amps times 5 volts to arrive at a value of 0.40 watts. 

To calculate power dissipation from the +24VDC supply: 

Multiply 0.125 Amps times 24 volts to arrive at a value of 3.0 watts. 

Adding the two together yields a total heat dissipation by this module of 3.4 watts. 
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Step 2: Calculation for PLC Power Supplies 

A basic rule for Series 90 power supplies is that they are 66% efficient. Another way of stating this 
is that the power supply dissipates 1 watt of power in the form of heat for every 2 watts of power it 
delivers to the PLC. Therefore, you can calculate the total power requirement for all of the 
modules in the rack served by a particular power supply using the method in Step 1 above, then 
divide that figure by 2 to arrive at the power supply dissipation value. You cannot simply use the 
rating of the power supply (such as 30 watts) for this calculation because the application may not 
require the full capacity of the power supply. If you are using the +24VDC output on the power 
supply's terminal strip, you should calculate the power drawn, divide the value by 2, and add it to 
the total for the power supply. Since each Series 90-30 rack has its own power supply, each rack 
should be calculated on an individual basis. 

Step 3: Output Calculations for Discrete Output Modules 

GFK-0356Q 

Discrete solid state Output modules require two calculations, one for the module's signal-level 
circuits, which was already done in Step 1, and one for the output circuits. (This output circuit 
calculation is not required for the Relay Output modules.) Since the solid state output switching 
devices in these modules will drop a measurable amount of voltage, their power dissipation can be 
calculated. Note that the power dissipated by the output circuits comes from a separate power 
source, so it is not included in the figure used to calculate PLC power supply dissipation in Step 2. 

To calculate output circuit power dissipation: 

In the Series 90 -301/0 Module Specifications Manual, GFK-0898, find the value for the 
Output Voltage Drop for your particular module. 

Obtain the required current value for each device (such as a relay, pilot light, solenoid, 
etc.) connected to an output point on the module and estimate its percent of "on-time." To 
obtain the current values, check the device manufacturer's documentation or an 
electronics catalog. The percent of on-time can be estimated by someone familiar with 
how the equipment operates or will operate. 

Multiply the Output Voltage Drop times the current value times the estimated percent of 
on-time to arrive at average power dissipation for that output. 

Repeat for all outputs on the module. To save time, you could determine if several 
outputs were similar in current draw and on-time so that you would only have to make 
their calculation once. 

Repeat these calculations for all Discrete Output modules in the rack. 

Discrete Output Module Example: 

The Series 90-30 PLC 1/0 Module Specifications Manual, GFK-0898, lists the following for the 
IC693MDL340 16-Point Discrete 120VAC Output Module: 

Output Voltage Drop: 1.5 Volts maximum 

Use that value for all of the calculations for this module. 

In this example, two of the Output module's output points drive solenoids that control the advance 
and retract travel of a hydraulic cylinder. The solenoid manufacturer's data sheet shows that each 
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solenoid draws 1.0 Amp. The cylinder advances and retracts once every 60 seconds that the 
machine is cycling. It takes 6 seconds to advance and 6 seconds to retract. 

Since the cylinder takes equal time to advance and retract, both solenoids are on for equal lengths 
of time: 6 seconds out of every 60 seconds, which is 10% of the time. Therefore, since both 
solenoids have equal current draws and on-times, our single calculation can be applied to both 
outputs. 

Use the formula Average Power Dissipation = Voltage Drop x Current Draw (in Amps) x Percent 
(expressed as a decimal) of on-time: 

1.5 x 1.0 x 0.10 = 0.15 watts per solenoid 

Then multiply this result by 2 since we have two identical solenoids: 

0.15 watts x 2 Solenoids = 0.30 watts total for the two solenoids 

Also in this example, the other 14 output points on this 16-point module operate pilot lights on an 
operator's panel. Each pilot light requires .05 Amps of current. Seven of the pilot lights are on 
100% of the time and seven are on an estimated 40%. 

For the 7 lights that are on 100% of the time: 

1.5 x .05 x 1.00 = 0.075 watts per light 

Then multiply this value by 7: 

0.075 watts x 7 lights = 0.525watts total dissipation for the first 7 lights 

For the 7 lights that are on 40% of the time: 

1.5 x .05 x 0.40 = .03 watts per light 

Then multiply this value by 7: 

0.03 watts x 7 lights = 0.21 watts total dissipation for the other 7 lights 

Adding up the individual calculations, we get: 

0.30 + 0.525 + 0.21 = 1.035 watts for the module's total output calculation 

Step 4: Input Calculations for Discrete Input Modules 

A Discrete Input Module requires two calculations, one for the module's signal-level circuits, 
which was already done in Step 1, and one for the input circuits. Note that the power dissipated by 
the input circuits comes from a separate power source, so are not included in the figure used to 
calculate PLC power supply dissipation in Step 2. We will assume that all input circuit power 
delivered to these modules is eventually dissipated as heat. The procedure is: 

Find the value for the Input Current in the "Specifications" table for your input module in 
the Series 90-30 I/O Module Specifications Manual, GFK-0898. 

Multiply the input voltage times the current value times the estimated percent of on-time 
to arrive at average power dissipation for that input. 
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Repeat for all inputs on the module. To save time, you could determine if several inputs 
were similar in current draw and on-time so that you would only have to make their 
calculation once. 

Repeat these calculations for all Discrete Input modules in the rack. 

Discrete Input Module Example: 

The "Specifications" table for the IC693MDL240 16-Point Discrete 120 VAC Input Module in the 
Series 90-30 PLC I/0 Module Specification Manual, GFK-0898, gives the following information: 

Input Current: 12 mA (typical) at rated voltage 

Use this value for all of the input calculations for this module. 

In this example, eight of the Input Module's points are used for switches that, for normal operation, 
stay on (closed) 100% of the time. These include the Emergency Stop, Over Temperature, Lube 
Pressure OK, and similar switches. 

Use the formula Average Power Dissipation = Input Voltage x Input Current (in Amps) x Percent 
(expressed as a decimal) of on-time: 

120 x .012 x 1.0 = 1.44 watts per input 

Then multiply this result by 8: 

1.44 watts x 8 inputs = 11.52 watts total for the 8 inputs 

Also in this example, two input points on this 16-point module are for the Control On and Pump 
Start pushbuttons. Under normal conditions, these pushbuttons are only pressed once per day for 
about one second - just long enough to start up the control and pump. Therefore, their effect on 
our power calculation is negligible and we will assume a power dissipation of zero for them: 

0.0 watts total for 2 inputs 

For the remaining six inputs of our sixteen point module, it is estimated that they will be on for an 
average of 20% of the time. So the following calculation is made for these six inputs: 

Using the formula of Average Power Dissipation = Input Voltage x Input Current (in Amps) x 
Percent (expressed as a decimal) of on-time: 

120 x .012 x 0.20 = 0.288 watts per input 

Then multiply this result by 6: 

0.288 watts x 6 inputs = 1.728 watts total for the 6 inputs 

Finally, adding up the individual calculations, we get: 

11.52 + 0.0 + 1.728 = 13.248 watts for the module's total input calculation 
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Step 5: Final Calculation 

Once the individual power dissipations have been calculated, add them all to obtain total PLC heat 
dissipation. Note that the PLC baseplate, analog input modules, and analog output modules have 
been ignored in this procedure because their power dissipation values are negligible when 
compared with the total. Also, since each Series 90-30 rack has its own power supply, each rack 
should be calculated on an individual basis. The following table summarizes the final calculation: 

Series 90-30 Rack Heat Dissipation Calculation Summary 

Step Description Value (Watts) 

1 Calculate total of dissipation values for all modules in the rack 

2 Divide value obtained in Step I by 2 to obtain Power Supply value 

3 Calculate total of all Output modules' output dissipation values 

4 Calculate total of all Input modules' input dissipation values 

5 Add the above four values to obtain the total dissipation of the rack 

Other Information Related to Enclosure Sizing 

The "Baseplates" chapter of this manual contains rack dimensions and minimum ventilation 
clearance distances required around the racks. The "Cables" chapter contains clearance dimensions 
for cables that mount on the front of modules. 

F-6 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 245 of 543



 

Appendix 

G 
Catalog Number to Publication Cross-Reference 

Manuals are not shipped with many of the Series 90-30 products; they must be ordered separately. 
This appendix can help you identify the correct documentation to order and use. Products are arranged 
in this appendix by categories such as Analog I/O Modules, Baseplates, Communications Modules, 
etc. The category headings are listed in alphabetical order. Modules that share common 
documentation are grouped under a generic catalog number, such as IC693ALGxxx for the Analog I/O 
modules. 

Note that you may not need every publication listed for a particular product. Your need for some of 
the publications depends on your application. For example, if you intend to use Logicmaster 
programming software to configure and program your PLC, you will not need manuals for the other 
programming software products or the Hand Held Programmer. Or, if you are going to program your 
Programmable Coprocessor module using the C computer language, you will not need the MegaBasic 
language manual. A list of publication titles is included at the end of this data sheet. 

Abbreviations Used 

HHP - Hand-Held Programmer 

LM90 - Logicmaster, a DOS-based programming and configuration software 

SFC - Sequential Function Chart 
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General System Information 

90-30 PLC System Installation: GFK-0356 

Installation for Conformance to Standards: GFK-1179 

Configuration Options: 

Configuration (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Configuration (Control): GFK-1295 

Configuration (Versa Pro): GFK-1670 

Configuration (CIMPLICITY Machine Edition Logic Developer- 
PLC: GFK-1868 

Analog 110 Modules 

Baseplates 

Catalog Number Task: Publication Number 

All Analog Input, Output, and 
Combination. Modules 
(IC693ALGxxx) 

Installation, Configuration, Specifications: GFK-0898 

All Series 90-30 Baseplates 
(IC693CHSxxx) 

Installation: GFK-0356 

Configuration Options: 

Configuration (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Configuration (Control): GFK-1295 

Configuration (Versa Pro): GFK-1670 

Configuration (CIMPLICITY Machine Edition Logic Developer-PLC: 
GFK-1868 
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Communications Modules 

IC693BEM320 

I/0 Link Interface Module 
(slave) 

Installation, Configuration, User's Guide: GFK-0631 

IC693BEM321 

I/O Link Master Module 

Installation, Configuration, User's Guide: GFK-0823 

1C693BEM330 

FIP Remote I/O Scanner 
Module 

Installation, Configuration, User's Guide: GFK-1037 

Related Publications: 

Interfacing to Series 90-70: GFK-1038 

Hand Held Programmer User's Manual: GFK-0402 

FIP Bus Controller User's Manual: GFK-1213 

1C693BEM340 

FIP Bus Controller Module 

Installation, Configuration, User's Guide: GFK-1213 

Related Publications: 

Hand Held Programmer User's Manual: GFK-0402 

FIP Bus Interface Unit: GFK-1175 

FIP Remote I/O Scanner: GFK-1037 

IC693CMM311 

Comm. Coprocessor Module 

Installation, Configuration, User's Guide: GFK-0582 

IC693CMM321 

Ethernet Module 

Installation, Configuration, User's Guide: GFK -1541 

Programming Options: 

Ethernet Station Manager: GFK-1186 

Host Communications Toolkit, C /C++: GFK-0870 

Host Communications Drivers, MS Windows: GFK-1026 

Host Communications Toolkit, Visual Basic: GFK-1063 

CPU Modules, CPU311-CPU341 

GFK-0356Q 

Series 90-30 CPUs 

(IC693 CPU311 - 

IC693 CPU341) 

Installation: GFK-0356 

Configuration and Programming Options: 

Configuration and Programming (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (Versa Pro): GFK-1670 

Configuration (CIMPLICITY Machine Edition Logic Developer- 
PLC: GFK-1868 
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CPU Modules, CPU350 - CPU374 

IC693CPU350 Installation: GFK-0356 

CPU Module Configuration and Programming Options: 

Configuration / Programming (1-111P): GFK-0402 

Configuration (Control): GFK-1295 

Programming (Control): GFK-1411 

SFC Programming (Control): GFK-1385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (VersaPro): GFK-1670 

Configuration/Programming CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 

IC693 CPU351 Installation: GFK-0356 

IC693CPU352 Serial Communications: GFK-0582 

CPU Modules Configuration and Programming Options: 

Configuration / Programming (HHP): GFK-0402 

Configuration (Control): GFK-1295 

Programming (Control): GFK-1411 

SFC Programming (Control): GFK-I385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (VersaPro): GFK-1670 

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 

IC693CPU360 Installation: GFK-0356 

CPU modules Configuration and Programming Options: 

Configuration / Programming (HHP): GFK-0402 

Configuration (Control): GFK-1295 

Programming (Control): GFK-1411 

SFC Programming (Control): GFK-1385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (VersaPro): GFK-1670 

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer PLC: GFK-1868 
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IC693CPU363 Installation: GFK-0356P or later 

CPU Module Configuration and Programming Options: 

Configuration and Programming (HHP): GFK-0402 

Configuration/Programming (Control): GFK-1295 

SFC Programming (Control): GFK-1385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (Versa Pro): GFK-1670 

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 

Serial Communications: GFK-0582 

IC693CPU364 Installation, Configuration, User's Guide: GFK-1541 

IC693CPU374 Specifications: GFK-0356 

CPU Module Configuration and Programming Options: 

Configuration (Control): GFK-1295 

Programming (Control): GFK-1411 

SFC Programming (Control): GFK-1385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming ( VersaPro): GFK-1670 

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 

Ethernet Station Manager: GFK-1186 

Host Communications Toolkit, C /C++: GFK-0870 

Host Communications Drivers, MS Windows: GFK-1026 

Host Communications Toolkit, Visual Basic: GFK-1063 

Digital Valve Driver Module 

IC693DVM300 Installation and Specifications: GFK-0356P or later 

Configuration Options: 

This module does not connect to PLC backplane; therefore, it mounts 
in an unconfigured slot. 

Discrete I/O Modules 

All Discrete Input, Output, 
and Combination Modules 

Installation and Specifications: GFK-0898 

Configuration Options: 
(IC693MDLxxx) 

Configuration (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Configuration (Control): GFK-1295 

Configuration (Versa Pro): GFK-1670 

Configuration (CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 
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Genius Modules 

IC693BEM331 

Genius Bus Controller 

Installation, Configuration, User Guide: GFK-1034 

Related Publication: 

Genius I/O System User's Manual: GEK-90486-1 

Genius Blocks User's Manual: GEK-90486-2 

IC693CMM301 

Genius Comm. Module 

Installation, Configuration, User Guide: GFK-0412 

Related Publication: 

Genius I/O System User's Manual: GEK-90486-1 

IC693CMM302 

Genius Comm. Module + 
(Enhanced) 

Installation, Configuration, User Guide: GFK-0695 

Related Publication: 

Genius I/O System User's Manual: GEK-90486-1 

Motion Modules 

IC693APU300 

High Speed Counter 

Installation, Configuration, User Guide: GFK-0293 

IC693APU301 

IC693APU302 

Axis Positioning Modules 

Installation, Configuration, User's Guide: 

Standard Mode: GFK-0840 

Follower Mode: GFK-0781 

Motion Programming: GFK-0664 

IC693DSM302 

Digital Servo Module 

Installation, Configuration, User's Guide (standard and follower modes): 
GFK-1464 

Motion Programming: GFK-0664 

IC693DSM314 

Digital Servo Module 

Installation, Configuration, Local Logic, Motion Programming User's Guide 
(standard and follower modes): GFK-1742 

Other Option Modules 

IC693ADC311 

Alphanumeric Coprocessor 
Module 

Installation, Configuration, User's Guide: GFK-0499 

Programming Options: 

Programming, PCOP Development Software: GFK-0487 

ADS Display System Reference Manual: GFK-0641 

IC693 TCM302 

Temperature Control Module 

Installation, Configuration, User's Guide: GFK-1466 

IC693APU305 

I/O Processor Module 

Installation, Configuration, User's Guide: GFK-1028 
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IC693PCM300 Installation, Configuration, User's Guide: GFK-0255 
IC693PCM301 Programming Options: 
IC693PCM311 

Programmable Coprocessor 
Programming, PCOP Development Software: GFK-0487 

Modules Progranuning, Mega Basic: GFK-0256 

Programming, C Language: GFK-0771 

PCM C Function Library Reference: GFK-0772 

PCM Quick Reference Guide: GFK-0260 

PCOP Quick Reference Guide: GFK-0657 

TERMF Quick Reference Guide: GFK-0655 

IC693PTM100 Installation, configuration, user's guide: GFK-1734 

Power Transducer Module (Not available until late 1999.) 
(PTM) 
(Not available until late 1999.) 

Power Supply Modules 

All Series 90-30 Power 
Supply Modules 

(IC693PWRxxx) 

Installation: GFK-0356 

Configuration Options: 

Configuration (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Configuration (Control): GFK-1295 

Configuration (Versa Pro): GFK-1670 

Configuration(CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 

Programming Device 

IC693PRG300 

Hand-Held Programmer 

User's Manual (using the HHP for configuration and programming): 
GFK-0402 

State Logic Products 

IC693CSE311 Installation, Configuration, User's Guide: GFK-1056 

IC693CSE313 Programming Options: 

IC693CSE323 ECLiPS English Control Language: GFK-0732 

IC693CSE331 OnTOP User's Guide: GFK-0747 

IC693CSE340 OnTOP Troubleshooting Manual: GFK-0750 

State Logic CPUs 

AD693SLP300 Installation, Configuration, User's Guide: GFK-0726 

State Logic Processor (SLP) Software Options: 
Module ECLiPS English Control Language: GFK-0732 

OnTOP Troubleshooting Manual: GFK-0750 

AD693CMM301 Installation, Configuration, User's Information Data Sheet: GFK-1529 

State Logic Serial See also: GFK-1056 
Communications (SCM) 
Module 
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Publication Revision Letters 

When a GE Fanuc publication is revised, a letter is placed at the end of the publication number. For 
example, in the publication number GFK-0356Q, the letter Q at the end indicates the version of the 
manual. Manuals are revised when there are changes or additions to the products or product lines 
covered in the manual. Since this is a continual process revision letters are not included in this 
appendix, except in a few special cases. Therefore, when ordering these publications, ask for the latest 
version. 

Note: If a publication number does not have an ending letter (suffix), such as GFK-1581, the 
publication has never been revised. 

Other Sources of Information 

GE Fanuc InfoLink PLC CD. This CD contains a collection of GE Fanuc PLC manuals for 
Series 90-30, Series 90-70, Genius, VersaMax, etc. 

GE Fanuc web site. This web site, at http://www.gefanuc.com, contains recently revised 
publications, product revision histories, and an online catalog. 

Note: The information in this appendix is based on Data Sheet GFK-1661. 
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Publication No. Titles of Series 90-30 Publications Cited in this Appendix 

GFK-0255 Series 90 Programmable Coprocessor Module and Support Software User's Manual 

GFK-0256 Mega Basic Language Reference and Programmer's Guide Reference Manual 

GFK-0260 Programmable Coprocessor Module Quick Reference Guide 

GFK-0293 Series 90-30 PLC High Speed Counter User's Manual 

GFK-0356 Series 90-30 PLC Installation Manual 

GFK-0402 Hand-Held Programmer for Series 90-30/20/Micro PLC User's Manual 

GFK-0412 Series 90-30 Genius Communications Module User's Manual 

GFK-0466 Logicmaster 90, Series 90-30/20/Micro Programming Software User's Manual 

GFK-0467 Series 90-30/20/Micro PLC Reference Manual 

GFK-0487 Series 90 PCM Development Software (PCOP) User's Manual 

GFK-0499 CIMPLICITY 90-ADS Alphanumeric Display System User's Manual 

GFK-0582 Series 90 PLC Serial Communications Driver User's Manual 

GFK-0631 Series 90-30 I/O Link Slave Interface User's Manual 

GFK-0641 CIMPLICITY 90-ADS Alphanumeric Display System Reference Manual 

GFK-0655 Series 90 PCM Support Software (TERMF) Quick Reference Guide 

GFK-0657 Series 90 PCM Development Software (PCOP) Quick Reference Guide 

GFK-0664 Series 90-30 Axis Positioning Module Programmer's Manual 

GFK-0695 Series 90-30 Enhanced Genius Communications Module User's Manual 

GFK-0726 State Logic Processor For Series 90-30 PLC User's Guide 

GFK-0732 ECLiPS English Control Language Prog. System for Series 90-30 PLC User's Guide 

GFK-0750 OnTOP for Series 90-30 Online Troubleshooting and Operator Prog. User's Manual 

GFK-0771 C Programmer's Toolkit for Series 90 PCMs User's Manual 

GFK-0772 PCM C Function Library Reference Manual 

GFK-0781 Motion Mate APM for Series 90-30 PLC Follower Mode User's Manual 

GFK-0823 Series 90-30 I/O Link Master Module User's Guide 

GFK-0840 Power Mate APM for Series 90-30 PLC Standard Mode User's Manual 

GFK-0854 Series 90 Sequential Function Chart Programming Language User's Manual 

GFK-0870 Host Communications Toolkit for C/C++ Applications User's Manual 

GFK-0898 Series 90-30 PLC I/0 Module Specifications Manual 

GFK-1026 Host Drivers &Comm. Config. Software for Windows Environments User's Manual 

GDK-1028 Series 90-30 I/O Processor Module User's Manual 

GFK-1034 Series 90-30 Genius Bus Controller User's Manual 

GFK-1037 Series 90-30 FIP Remote I/O Scanner User's Manual 

GFK-1038 Series 90-70 FIP Bus Controller's User's Manual 

GFK-1056 Series 90-30 State Logic Control System User's Manual 

GFK-1063 Host Communications Toolkit for Visual Basic Applications User's Manual 

GFK-1175 Field Control Distributed I/0 & Control Sys. FIP Bus Interface Unit User's Manual 

GFK-1179 Installation Requirements for Conformance to Standards 

GFK-1186 TCP/IP Ethernet Communications for the Series 90 PLC Station Manager Manual 

GFK-1213 Series 90-30 FIP Bus Controller User's Manual 

GFK-1295 Using GE Fanuc Control 

GFK-1385 GE Fanuc Control: Using the Sequential Function Chart Editor 

GFK-1411 Series 90-30 System Manual 

GFK-1464 Motion Mate DSM 302 for Series 90-30 PLCs User's Manual 
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Publication No. Titles of Series 90-30 Publications Cited in this Appendix 

GFK-1466 Temperature Control Module for the Series 90-30 PLC User's Manual 

GFK-1541 TCP/IP Ethernet Communications for the Series 90 PLC User's Manual 

GFK-1670 Versa Pro User's Guide 

GFK-1868 CIMPLICITY Machine Edition Getting Started 

GEK-90486-1 Genius I/O System and Communications User's Manual 

GEK-90486-2 Genius I/O Discrete and Analog Blocks User's Manual 
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Appendix 

H 
Terminal Block Quick Connect Components 

This appendix describes the optional terminal block components for Series 90-30 discrete I/O 
modules. This system is referred to as the Terminal Block Quick Connect (TBQC) system. The 
advantage of this system, is that it allows the listed discrete I/O modules to be quickly connected to 
TBQC terminal blocks. In this system, the TBQC terminal block (shown below) is snapped onto a 
standard DIN-rail. Then, a factory-made cable is connected between the terminal block's 
connector and the I/O module's connector. An 1/0 module that has a terminal board instead of a 
connector is converted into a connector type using an adapter faceplate. 

The TBQC system is not recommended for use with Analog modules because it does not meet the 
shielding recommendations for Analog module connections. (See the Series 90-30 PLC 1/0 
Module Specifications Manual, GFK-0898, for Analog module wiring information.) 

This appendix contains two sections, one for discrete 16-point I/O modules and one for discrete 32- 
point I/O modules. 

Connector (Male Pins) 

0 

Dia ] IQ DIONWA 

((7,,S (c7,M 
gi,M;',7)74(%)M,Mi75F(S' 

Figure H-1. Typical TBQC Terminal Block 

a45586A 
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Terminal Block Quick Connect Components for 16-Point Modules 

Installing a 16 point module typically takes 2 1/2 hours to wire from a PLC to a terminal blocks or 

strip. With the TBQC, you simply snap the terminal block onto a DIN rail, remove the I/O 
module's terminal assembly, snap in the I/O faceplate, and connect the cable. This reduces wiring 
time to about two minutes, thereby reducing wiring costs and errors. A complete assembly consists 
of a terminal block, an I/0 Face Plate, and a cable. 

Terminal Blocks 

Terminal blocks have three rows of terminals, arranged in three levels, as shown in Figure H-1. 
These terminal blocks feature an easy to use captive-screw, "rising cage" type connection system. 
Catalog numbers for the terminal blocks and the modules they can be used with are listed below. 

Table H-1. TBQC Terminal Block Selection Table 

Catalog 
Number 

Use With 
These Modules 

Module 
Description 

IC693ACC329* IC693MDL240 

IC693MDL645 

IC693MDL646 

Input, 120 VAC - 16 points 

Input, 24 VDC Pos./Neg Logic- 16 points 

Input, 24 VDC PosiNeg, Logic, FAST - 16 points 

IC693ACC330 IC693MDL740 

IC693MDL742 

Output, 12/24 VDC Pos Logic, 0.5A - 16 points 

Output, 12/24 VDC Pos Logic ESCP, 1A- 16 points 

IC693ACC331 IC693MDL741 Output, 12/24 VDC Neg Logic, 0.5A- 16 points 

IC693ACC332 IC693MDL940 Output, Relay, N.O. - 16 points 

IC693ACC333 IC693MDL340 Output, 120 VAC, 0.5A - 16 points 

* This Terminal B ock may be used with most I/O modules that have up to 16 I/O points (can 
not be used with 32 point modules). Jumpers may have to be added; for details of required 
wiring connections, refer to module specifications in GFK-0898. 

Cable Current Rating 

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps. If using these cables 
with a 16-point Output module with a higher output current rating, you must use the lower value of 
1.2 Amps for the maximum load current rating . If you have field devices that require more than 
1.2 Amps, do not use a TBQC assembly - use the standard Terminal Board that comes with the 
module instead. 
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TBQC Components 

Cable Selection and Cross-Reference 

Three cables are available for connecting between the module's faceplate connector and the 
terminal block. The only difference in these cables is their length. These cables have right-angle 
connectors on the module end to minimize the space required in front of the modules. These three 
cables replace three obsolete cables that had straight connectors. Use the following table to select 
the correct cable. 

Cable Catalog 
Number 

Description Replaces Obsolete 
Cable Number 

IC693CBL330 CBL Assembly, 24-pin, 90 Deg, Right Side, 1.0 Meter 
length 

IC693CBL321 

IC693CBL332 CBL Assembly, 24-pin, 90 Deg, Right Side, 2.0 Meter 
length 

IC693CBL322 

IC693 CBL334 CBL Assembly, 24-pin, 90 Deg, Right Side, 0.5 Meter 
length 

IC693CBL323 

I/O Face Plate for 16-Point Modules 

The I/O Face Plate (catalog number IC693ACC334) has a 24-pin connector, which provides the 
connection to the applicable terminal block through a 0.5, 1, or 2 meter cable. This face plate 
replaces the standard terminal board on the listed modules. 

I/O Face Plate Installation 

Step 1: Install terminal block assembly on DIN rail 

Place the terminal block over the desired location on the DIN rail and snap into place. 

Step 2: Remove 20-pin terminal assembly from module 

1. Open the plastic terminal board 
Push up on the lacking lever to release 

the terminal block. 

2. Grasp pull-tab towards you until contacts 
separated from module housing and hook 
disengaged for full removal. 
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Ezi 

Step 3: Snap I/O Face Plate assembly on module 

Installing the I/O Face Plate 

a47118 

Module with I/O Face Plate Installed 

Step 4: Connect cable to connector on terminal block 

Finally, connect the selected length cable from the connector on the I/0 Face Plate to the connector 
on the interposing terminal block. 

Module Wiring Information 

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring connections 
for each module. 

Cable Information 

Data sheets for the cables are found in the "Cables" chapter of this manual. 
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TBQC Components 

Connector Pin Orientation and Connection to Module Terminal 

Pin Al 

Pin Al2 

Pin B1 

Pin B12 

Connector Pin Orientation 

Module Connector 
Terminal # Pin# 

a47119 

Figure H-2. TBQC Faceplate 

Terminal Block Information 

Terminal block data sheets are found on the next several pages. 

GFK-0356Q Appendix H Terminal Block Quick Connect Components 

1 B1 

2 Al 

3 B2 
4 A2 
5 B3 
6 A3 
7 B4 
8 A4 
9 B5 
10 A5 

B6 (N.C.) 
A6 (N.C.) 
B7 (N.C.) 
A7 (N.C.) 

11 B8 
12 A8 
13 B9 
14 A9 
15 B10 
16 Al 0 
17 B11 

18 All 
19 B12 
20 Al2 

H-5 
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IC693ACC329 TBQC Terminal Block 

Use with the following 16-point I/O modules: 
IC693MDL240 
IC693MDL645 
IC693MDL646 

O 
WYWYWW 
[OM XCIPA [024] Var4] 

IM'irtin75`0,7Z19 
',2;(''gcri=g:SFS'Se41,76' 

Width 4.44" (112mm) 

Height (all blocks) 2.25' (57mm) 
Depth (all blocks) 1.7716' (45mm) 

a45586 

tvtaAmum wire size 
per terminal: one 

14 AWG (2.10 mm2t 

000000888® 00000600OG 
TYTTYYTTTYYTTYTY(?-; 

TERMINAL 

Figure H-3. IC693ACC329 TBQC Terminal Block 

Note 

The common row terminals (labeled with the letter C) are provided for wiring 
convenience. Their use is optional. They are electrically isolated from the numbered 
terminals. You may use them as is, or jumper them to a numbered terminal. Refer to 
GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring diagrams of 
the modules. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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GFK-0356Q 

IC693ACC330 TBQC Terminal Block 

Use with the following 16-point I/O modules: 
IC693MDL740 
IC693MDL742 

- - o I \::::::::::::/ o 

2 20 0 CrirIfilrIfIf.r..IWAQ 
19 M7k/fM Oa 

.ffN tg i HO PREE CM; Eh EtN 

Width 4.64' (117.86mm) 

Height (all blocks) 2.25" (57mm) 
Depth (all blocks) 1.7716' (45mm) 

a45587 

Maximum wire size 
per terminal: one 
#14 AWG (2.10 mm21 

0°0°0°0®030°0°0°030° 1ThErL K 

TTTTYTYPTTTTTYTTTS)1 

Figure H-4. IC693ACC330 TBQC Terminal Block 

Note 

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for required 
wiring connections. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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IC693ACC331 TBQC Terminal Block 

Use with the following 16-point I/0 module: IC693MDL741 

, - - 
o \ : : : : : : : : : : : : ) o 

2 

WJW - Mil WI 
[Ora ZOrars OrOird. rdifdi 

1=11=1 0 
CO CO fi 

0 1=I I= 
G00 OESE 9 

;±;1 eIVA Z 0 71 71 Z 7,71;117Rqd 

Width .64' (117.86mm) 

Height (all blocks) 2.25' (57mm) 
Depth (all blocks) 1.7716' (45mm) 

a45588 

Maximum wire size 
per terminal: one 
#14 AWG (2.10 mm2) 

00000 0000® 00003 313 808 17r' 
4444 445) TYYPTYYTYJ 

Figure H-5. IC693ACC331 TBQC Terminal Block 

Note 

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for required 
wiring connections. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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IC693ACC332 TBQC Terminal Block 

Use with the following 16-point 1/0 module: IC693MDL940 

O I \::::::::::::) 0 

2 FAIWALFIMPA rirA MO) 
.=....= 1= 0 I=1 I= 0 1=I C. 

Mr-trt'Ardrifi Ord,/ 0'1 fifItritria 

Width 5.04' (128mm) 

Height (all blocks) 2.25' (57mm) 
Depth (all blocks) 1.7716' (45mm) 

a45589 

Maximum wire size 
per terminal: one 
#14 AWG (2.10 mm2) 

ocio`Vo°0°0(30°0®0®®`) , TERMINAL 
BLOCK 

TPTTPTTTYTTTTTPTTTP(?_kir" 

Figure H-6. IC693ACC332 TBQC Terminal Block 

Note 

The common row terminals (labeled with the letter C) are provided for wiring 
convenience. Their use is optional. They are electrically isolated from the numbered 
terminals. You may use them as is, or jumper them to a numbered terminal. Refer to 
GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring diagrams of 
the modules. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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IC693ACC333 TBQC Terminal Block 

Use with the following 16-point I/O module: IC693MDL340 

Width 

2 

0 
Liana WY Ail Simi 
[ /CONZONIONCONZIN] 

Fic7 (7M ®0 'W)19 

20 

eoe`eoo e eTe 
ed ff;CI! 

4.64' (117.86mm) 

Height (all blocks) 2.25' (57mm) 
Depth (all blocks) 1.7716' (45mm) 

a45590 

Ma]dmum wire size 
per terminal: one 
#14 AWG (2.10 mm2t 

0000088800 0000000808 t TE= 

TYPTTYTTPTTYTTYTTT-Ir-ri 

Figure H-7. IC693ACC333 TBQC Terminal Block 

Note 

The neutral row terminals (labeled with the letter N) are provided for wiring convenience. 
Their use is optional. They are electrically isolated from the numbered terminals. You 
may use them as is, or jumper them to a numbered terminal. Refer to GFK-0898, Series 
90-30 PLC I/O Module Specifications Manual for wiring diagrams of the modules. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 

H-10 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 265 of 543
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Terminal Block Quick Connect Components for 32-Point Modules 

GFK-0356Q 

The 32-point modules do not require a new faceplate since they are equipped with a dual-connector 
faceplate as a standard feature. Since each module has two 24-pin connectors, they each require 
two cables and two terminal blocks. Also, since the modules' two connectors are oriented 
differently (see example in figure below), the two cables are different. One is called a "right side" 
cable and the other, a "left side" cable. 

Note: These terminal blocks will not work with the 32-point I/O modules that have 50-pin 
connectors. 

Pin B12 

Left Side 
Connector 

Pin B1 

A1234 5678 
F 

B1234 5678 

C1234 5678 
D1234 5678 

INPUT 
5/12 VDC 

POS/NEG LOGIC 

3.0 mA/Pt at 5VDC 

8.5 mA/Pt at 12VDC 

CD AB 

0 

1? 
00 
00 
00 
00 
DO 
00 
00 
00 
DO 
00 

0 

0 
O 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0 

Figure H-8. IC693MDL654 32-Point Module 

Pin B1 

Right Side 
Connector 

Pin B12 
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0 
Terminal Block 

Terminal blocks have three rows of terminals, arranged in three levels, as shown in Figure H-1. 
The terminals feature an easy to use captive-screw, "rising cage" type connection system. Catalog 
numbers for the terminal block and the modules it can be used with are listed below. 

Catalog 
Number 

Use With 
These Modules 

Module 
Description 

IC693ACC337 IC693MDL654 
IC693MDL655 
IC693MDL752 
IC693MDL753 

Input, 5/12 VDC (TTL) Pos/Neg Logic- 32 points 
Input, 24 VDC Pos/Neg Logic - 32 points 
Output, 5/24 VDC Neg Logic-32 points 
Output, 12/24 VDC Pos Logic, 0.5A - 32 points 

Cable Selection and Cross-Reference 

Six cables are available for connecting between the modules' faceplate connectors and the terminal 
blocks. These cables have right-angle connectors on the module end to minimize the space 
required in front of the modules. These six cables replace three obsolete cables that had straight 
connectors. Since the modules' two connectors are oriented differently (see previous figure), a 

right-side and left-side cable is required. Use the following table to select the correct cables. The 
table also lists cable kits that consist of a pair of same length, right side and left side cables. 

Cable Current Rating 

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps, which is more than 
adequate to handle the current requirement of any of the 32-point I/O modules listed in the previous 
table. 

Catalog Number Cable Description and Length 
Replaces Obsolete 

Cable Number 

IC693CBL329 Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 1.0 Meter 

IC693 CBL321 

IC693CBL330 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 1.0 Meter 

IC693CBL321 

IC693CBL331 Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 2.0 Meters 

IC693CBL322 

IC693CBL332 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 2.0 Meters 

IC693CBL322 

IC693CBL333 Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 0.5 Meter 

IC693CBL323 

IC693CBL334 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 0.5 Meter 

IC693CBL323 

Cable Kits 

IC693 CBK002 Cable Kit. Includes both the IC693CBL329 (left side) and IC693CBL330 (right 
side) cables 

IC693 CBK003 Cable Kit. Includes both the IC693CBL331 (left side) and IC693CBL332 (right 
side) cables 

IC693 CBK004 Cable Kit. Includes both the IC693CBL333 (left side) and IC693CBL334 (right 
side) cables 

H -12 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 267 of 543



TBQC Components 

Cable Data 

Data sheets for these cables are found in the "Cables" chapter of this manual. 

Terminal Block Data 

GFK-0356Q 

IC693ACC337 TBQC Terminal Block 

Use with the following 32-point I/O modules (2 required per module): 
IC693MDL654, IC693MDL655 
IC693MDL752, IC693MDL753 

o \ S: g::::::::::1 o 
WVWYWWW 
MoIrdIVIrWrirdIVIrdrfIrd1 

(rd 0M-05 CFM; VRAR". 
FNMEialif5aNadr,t44 

Width 4AS (112mm) 

Height (al biccks) 
Depth (ad blocks) 

2.15' (57mm) 
1.7716- (45mm) 

Maximum wee size 
terminal: one 

14 AWO (210 rnm2) 

01 92 

A9 A10 A11 Ala 

cone.. 

)() e 08® eC 0368 IERIA NAL 

0 0 
BLOCK 

13 (E3 c c 

(f 

c 

ES (E2 
c c 

° ° 01=7- 

Al A2 AI A. AS AB Al AB 

Figure H-9. IC693ACC337 TBQC Terminal Block 

Note 

The common row terminals (labeled with the letter C) are provided for wiring 
convenience. Their use is optional. They are electrically isolated from the numbered 
terminals. You may use them as is, or jumper them to a numbered terminal. Refer to 
GFK-0898, Series 90-30 PLC 1/0 Module Specifications Manual for wiring diagrams of 
the modules. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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Appendix 

I 
SNP Multidrop 

SNP Multidrop Overview 

As used in this appendix, the term "SNP Multidrop" refers to a system that allows a programmer 
(called the "master or host"), such as a personal computer running GE Fanuc programming 
software, to connect to two or more PLCs or intelligent Option modules (called "slaves") via a 

single connection. In this arrangement the programmer is able to program, configure, test, 
troubleshoot, etc., any one of the multidropped devices from one connection point. 

Physically, a typical SNP multidrop system consists of a programmer and two or more PLCs 
interconnected by a "daisy-chain" type cabling arrangement, as shown in the figure below. It is 
necessary to assign each slave device (PLC or Option module) a unique SNP (Series Ninety 
Protocol) address, using programming software such as Logicmaster, VersaPro, or Logic 
Developer-PLC. The SNP address is used by the programmer to designate which PLC it will 
communicate with. The SNP protocol uses the RS-422 communications standard. Note that the 
PLCs or Option modules do not communicate with each other over the multidrop system. They 
only communicate with the programmer. And only one device, the one designated by the 
programmer, can communicate with the programmer at a time. 

Multidrop Connector 
15-pin Male 

Multldrop Connector Multidrop Connector 
15-pin Male 15-pin Male 

Series 90-30 PLC (s aye) Series 90-30 PLC (slave) 

Multidrop 
Connector 
15-pin Female 

Multldrop Cable 

IC.690ACC901 

Multidrop Cable 

Series 00-30 PLC (s aye) 

1r 

Programmer (master) 

Figure I-1. Series 90.30 Multidrop Example 
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Multidrop Cables 

Limitations 

There are two sources of multidrop cables: 

GE Fanuc cable, catalog number IC690CBL714A - This pre-made cable can be purchased 
for applications where the PLCs are mounted in the same cabinet, such as in the case of 
redundant systems. The length of this cable is 40 inches (1 meter). 

Custom built - For PLCs that are more than 40 inches (1 meter) apart, it is necessary to build a 
custom length cable. The specifications are provide below. 

The maximum cable length between a master (programmer) and slave device (PLC or Option 
module) in a multidrop system is 4,000 feet (1,219 meters). 

The maximum number of slave devices is limited to eight. 

Cable and Connector Specifications 

The cable assembly presents one of the most common causes of communication failure. For best 
performance, construct the cable assemblies using the recommended connector parts and 
specifications. 

Table 1-1. Connector and Cable Specifications 

Item Description 

Connectors 

Series 90 PLC: Serial (RS-422) port with metric hardware 

Connector: 15-pin male, D-Subminiature Type, Cannon DA15S (solder pot) Hood: AMP 
207470-1 connector shell 
Hardware Kit: AMP 207871-1 Kit includes 2 metric screws and 2 screw clips 

Miniconverter: For connecting to IC690ACC901 miniconverter 

Connector: 15-pin female, DB15F, 
Hood: AMP #207470-1 or equivalent 
M3 Latchblocks: AMP #208101 or equivalent 

Cable 

Computer grade, 24 AWG (.22 mm2), minimum with overall shield 

Catalog Numbers: Belden 9505, Belden 9306, Belden 9832 

These cables provide acceptable operation for data rates up to 19.2 Kbps as follows: 

RS-422/RS-422: 4000 feet (1200 meters) maximum length. Must not exceed the 
maximum RS-422 Common Mode specification of +7V to -7V. 
Isolation at the remote end may be used to reduce or eliminate Common 
Mode voltages. 

When using RS-422/RS-422, the twisted pairs should be matched so that both transmit signals 
make up one twisted pair and both receive signals make up the other twisted pair. If this is 
ignored, cross-task resulting from the mismatching will affect the performance of the 
communications system. 

When routing communication cables outdoors, transient suppression devices can be used to 
reduce the possibility of damage due to lightning or static discharge. 

Care should be exercised that all connected devices are grounded to a common point. 
Failure to do so could result in damage to the equipment. 
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Multi Drop Cable Wiring Diagram 
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GFK-0356Q 

Figure 1-2. Multidrop Cable Wiring Diagram 

To Ent Illom PLC 

To Sowed Ewe PLC 
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Ei 

1-4 

SNP Multidrop Examples 

Conn. B Conn. C to APM Comm. Port 

Con 

Series 9040 PLC 

PS CPU M 

1 

0 

0 

.A 
IC690CBL714A Cable 

IC690ACC90 

\\S......erlal Cable 

Figure 1-3. Connecting CPU and APM to Programmer with 1C690CBL714A Cable 

Conn. B 

LC A 
Conn. B \ 

\_ 
C 
P 

t 
,._ 

IrACIfirl:11 715A 

Conn. A 

RS-232/422 
Converter 

PLC B 
Conn. C 

\- 

TaIrCB, 71.0 

Conn. C Conn. A 

PLC C 

Figure 1-4. Multidrop Arrangement for Series 90-70 TMR Redundant System 

Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 272 of 543



 

Conn. B Conn. 

Conn. 

Series 90-30 PLC Series 90-30 PLC 

..........m.mm M= N 
IC690ACC90 

Serial Cable 

Figure 1-5. Multidrop Arrangement for Series 90-30 Redundant System 

Configuring and Connecting a Programmer to a Multidrop Network 

GFK-0356Q 

Each slave device on a multidrop system must have its own unique SNP ID (identification). The 
SNP ID assignment is made with a programmer running GE Fanuc programming software, or with 
the Hand Held Programmer. Logicmaster, Control, or Versa Pro software packages all can be used 
for this purpose. The following example uses Logicmaster. Please see your software user's 
manual or on-line help screens for instructions. Regardless of what software you use, the basic 
steps are: 

Connect your programmer to each individual PLC or module on the multidrop system and 
assign each one a unique SNP ID. 

Connect your programmer to the multidrop system and select Multidrop for the programmer's 
connection method. 

In the programming software, select the SNP ID of the PLC or module you wish to connect to. 
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Assigning a PLC SNP ID to a PLC with Logicmaster 

Take your programmer to the first PLC to be assigned, and connect directly to its programmer 
port. 

From the Logicmaster Main Menu, select F2, "Logicmaster 90 Configuration Package." 

Select F2, "CPU Configuration." 

Put the software in the ONLINE mode. 

Select F3, "Assign PLC ID." On the ASSIGN PLC ID screen, the CURRENT PLC ID field 
will display an ID if the PLC has one. If the PLC does not currently have an SNP ID, this field 
will be blank. (In the OFFLINE mode it will display a series of asterisks.) 

Key in the new PLC ID. For newer CPUs, it may be from one to seven alpha-numeric 
characters long. For older CPUs, it is limited to a maximum of six characters. For example, it 
could be PLC1, APM001, Al, B00001, etc. 

Press the Enter key. The new SNP ID will be written to the PLC and the CURRENT PLC ID 
field on your screen will update to show this new SNP ID. 

Repeat the above steps for each PLC that is on the multidrop system. If assigning an SNP ID 
to a module, you must use the appropriate software. See the user's manual for the module for 
instructions. 

Connecting your Logicmaster Programmer to a PLC on a Multidrop System 

Connect your programmer to the programmer connection for the multidrop system. 

From the Logicmaster Main Menu, select F2, "Logicmaster 90 Configuration Package." 

Select F7, "Programmer Mode and Setup." 

Select F3, "Select PLC Connections." 

In the SELECTED SNP ID field, enter the SNP ID of the PLC or device you wish to 
communicate with. 

In the PORT CONNECTION field, select MULTIDROP. 

Press F6, "setup," to connect to the selected PLC. You should connect to the selected PLC 
within a few seconds. If you cannot connect, see the next section. 
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SNP Multidrop Troubleshooting 

GFK-0356Q 

If you are having trouble connecting to a PLC or module over the multidrop system, check the 
following: 

Is there a problem with all PLCs or only one? Try connecting to other PLCs over the 
multidrop system. If you cannot connect to any, check for a common problem such as a 

defective cable. If you can connect to all but one PLC, use the direct connection method 
described in the next paragraph. Also, if you only have a problem with the last PLC on the 
multidrop link, the last section of cable may have a problem. Or, perhaps you can connect to 
all PLCs up to a certain point, but none beyond that point. This would also strongly suggest 
that there is a problem in a section of cable. 

SNP ID may be incorrect. You may not be able to connect because you are specifying the 
wrong SNP ID. If you are not sure of a PLC's correct SNP ID and would like to check it, you 
can connect your programmer directly to the PLC's programmer port and read its SNP ID from 
the software's ASSIGN PLC ID screen, (as described in "Assigning an SNP ID to a PLC with 
Logicmaster," above). Make sure you change the programming software's connection method 
to Direct for this test. When set for Direct connection, the software will communicate with a 
directly connected PLC without regard to its SNP ID. 

Communications settings may not match. If the PLC's serial port communication settings 
and the programming software's communication settings do not match, they will not be able to 
communicate. These settings include such things as BAUD Rate, Parity, Stop Bits, etc. If you 
suspect this to be the problem, try connecting directly to the PLC as described above in "SNP 
ID may be incorrect." If you cannot connect directly, there may be a communication settings 
mismatch. If so, try setting the programming software to its default communication settings. 

Multidrop may not be selected as the connection method. The default connection method 
in the programming software is Direct, which requires that you be connected directly to a PLC 
or module's programmer port. If this default setting is not changed to Multidrop, you will not 
be able to connect to a selected SNP ID over a multidrop system. 

You may have a hardware problem. Inspect the multidrop cable; it may be wired 
incorrectly, damaged, or disconnected. A wire may be loose on one of the connectors. Also 
check the status of the PLC you are trying to connect to. It may not be powered up; it may be 
stopped; or it may have some other problem. Eliminate the PLC itself as a possible problem 
by connecting your programmer directly to the PLC's programmer port. You should be able to 
communicate with a PLC using this direct connection even if the programming software is 
configured for Multidrop, as long as the SNP IDs match. 
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Appendix 

J 
Ethernet Transceivers 

IC649AEA102 Ethernet 10BASE-T Transceiver 

Compliant with the IEEE 802.3 Ethernet specification for 10BASE-T. 

Connector on transceiver body is standard RJ-45 type for connection to unshielded twisted 
pair (UTP) Ethernet cable. . 

This unit has an attached 40" (1 meter) cable with standard 14-pin AAUI connector for 
connecting to a Series 90-30 Ethernet module (IC693CMM321) or CPU with Ethernet 
interface (IC693CPU364/CPU374). 

SQE option is enabled. 

Power and L nk Integrity LED indicator lights. 

(251;m) h. 
1 H3.5"*"") 1 

II linlilliiiiiiiiii 11 N 
-U II 

8-Pin RJ-45 
Connector 

40 inches (1 meter) 

Figure J-1. IC649AEA102 Ethernet 10BASE-T Transceiver 

Power Requirement 

This unit draws 60 mA @ 5Vdc from the Ethernet interface via the AAUI connector. 

LED Indicator Lights 

These are located on the end of the unit next to the RJ-45 connector. The one labeled LI stays on 
as long as Link Integrity is maintained. The one marked with a lagged arrow" symbol indicates 
the presence of 5Vdc power to the unit. 
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IC649AEA103 Ethernet 10BASE2 Transceiver 

Note: This transceiver replaces obsolete catalog number IC649AEA101 

Compliant with the IEEE 802.3 Ethernet specification for 10BASE2. 

A standard BNC connector is mounted on the body of the transceiver for connection to thin 
coaxial Ethernet cable. 

This unit has an attached 10" (254 nun) cable with standard 14-pin AAUI connector for 
connecting to a Series 90-30 Ethernet module (IC693CMM321) or CPU with Ethernet 
interface (IC693CPU364). 

SQE slide switch is set to enabled position at the factory. It must be in this position for proper 
operation with GE Fanuc Ethernet products IC693CMM321 and IC693CPU364 (see figure 
below). 

Power LED indicator light. 

o.r 
(23 mm) Slide Syvitch in this Direction to Enable SQE. 

H3.2 inches (81 mm) 10 inches (254mm) 

2 inches 
(51 mm) 

SQE Slide Switch (recessed in housing) 

14-Pin AAUI 
Connector 

BNC Connector 
Green LED 
Power Indicator 

Figure J-2. IC649AEA103 Ethernet 10BASE2 Transceiver 

Power Requirement 

7 8 5 4 3 2 1 == 
8 9 10 11 12 13 14 

This unit draws 400 mA @ 5Vdc from the Ethernet Interface via the AAUI connector. 

LED Indicator Light 

Located on the side of the unit as shown in the figure. This green LED turns on to indicate the 
presence of 5Vdc power to the unit. 
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Appendix 

K 
Tables and Formulas 

Table K-1. Standard ASCII (American Standard Code for Information Interchange) Codes 

Char. Dec. Hex. 
NUL 0 00 
SOH 1 01 
STX 2 02 
ETX 3 03 
EOT 4 04 
ENQ 5 05 
ACK 6 06 
BEL 7 07 
BS 8 08 
HT 9 09 
LF 10 OA 
VT 11 OB 

FF 12 OC 
CR 13 OD 

SO 14 OE 

SI 15 OF 

DLE 16 10 
DC1 17 11 

DC2 18 12 
DC3 19 13 
DC4 20 14 
NAK 21 15 
SYN 22 16 
ETB 23 17 
CAN 24 18 
EM 25 19 

SUB 26 1A 
ESC 27 1B 
FS 28 1C 
GS 29 1D 
RS 30 1E 
US 31 1F 
SP 32 20 

! 33 21 
34 22 

# 35 23 
$ 36 24 

% 37 25 
& 38 26 
' 39 27 
( 40 28 
) 41 29 
* 42 2A 

Char. Dec. Hex. 
+ 43 2B 

44 2C 
- 45 2D 

46 2E 
/ 47 2F 
0 48 30 
1 49 31 
2 50 32 
3 51 33 
4 52 34 
5 53 35 
6 54 36 
7 55 37 
8 56 38 
9 57 39 
. 58 3A 

59 3B 
< 60 3C 
= 61 3D 
> 62 3E 
? 63 3F 

@ 64 40 
A 65 41 
B 66 42 
C 67 43 
D 68 44 
E 69 45 
F 70 46 
G 71 47 
H 72 48 
I 73 49 
J 74 4A 
K 75 4B 
L 76 4C 
M 77 4D 
N 78 4E 
0 79 4F 
P 80 50 
Q 81 51 
R 82 52 
S 83 53 
T 84 54 
U 85 55 

Char. Dec. Hex. 
V 86 56 
W 87 57 
X 88 58 
Y 89 59 
Z 90 5A 
[ 91 5B 
\ 92 5C 
] 93 5D 
A 94 5E 

7 95 
96 

5F 
60 

a 97 61 
b 98 62 
c 99 63 
d 100 64 
e 101 65 
f 012 66 

g 103 67 
h 104 68 
i 105 69 
j 106 6A 
k 107 6B 
1 108 6C 
m 109 6D 
n 110 6E 
0 111 6F 
P 112 70 
q 113 71 
r 114 72 
s 115 73 
t 116 74 
u 117 75 
v 118 76 
w 119 77 
x 120 78 

Y 121 79 
z 122 7A 
{ 123 7B 

I 
124 7C 

) 125 , 7D 
- 126 7E 

127 7F 
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K 

AWG to Metric Wire Size Conversion 

Since there is not an exact correspondence between American AWG wire sizes and metric sizes, 
the metric values in the following table are close approximations. If you need greater precision, 
contact your wire supplier. 

Table K-2. AWG to Metric Wire Size Conversion 

AWG to Metric Wire Size Conversion 

AWG Size Metric Cross Section in 
square millimeters (mm2) 

1 42.4 

2 33.6 

4 21.2 

6 13.2 

8 8.37 

10 5.26 

12 3.31 

14 2.08 

16 1.31 

18 0.82 

20 0.52 

22 0.32 

24 0.21 

26 0.13 

28 0.081 

30 0.051 
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K 

Temperature Conversion 

Formulas 

°C = 5/9(°F - 32) 

°F = (9/5 x °C) + 32 

Table K-3. Celsius to Fahrenheit Conversion 

Celsius to Fahrenheit Conversion (to nearest degree) 

Degrees 
Celsius 

Degrees 
Fahrenheit 

Degrees 
Celsius 

Degrees 
Fahrenheit 

Degrees 
Celsius 

Degrees 
Fahrenheit 

-50 -58 50 122 145 293 

-45 -49 55 131 150 302 

-40 -40 60 140 155 311 

-30 -22 65 149 160 320 

-25 -13 70 158 165 329 

-20 -4 75 167 170 338 

-15 5 80 176 175 347 

-10 14 85 185 180 356 

-5 23 90 194 185 365 

0 32 95 203 190 374 

5 41 100 212 195 383 

10 50 105 221 200 392 

15 59 110 230 205 401 

20 68 115 239 210 410 

25 77 120 248 215 419 

30 86 125 257 220 428 

35 95 130 266 225 437 

40 104 135 275 230 446 

45 113 140 284 235 455 
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K 

Conversion Information 
Table K-4. General Conversions 

1 ounce (weight) = 28.35 grams 

1 pound (weight) = 453.6 grams 

1 pound (weight) = 16 ounces 

1 pound (force) = 4.448 newtons 

1 short ton (weight)= 907.2 kilograms 

1 short ton (weight)= 2,000 pounds 

1 horsepower (power)= 550 foot-pounds per second 

1 horsepower (power) = 746 watts of electrical power 

1 kilowatt (power) = 1.341 horsepower 

1 kilowatt-hour (energy or work) = 3,412.142 Btu 

1 kilowatt-hour (energy or work) = 1,000 watts/hr. 

1 watt (power) = 3.412 Btu/hr. 

1 watt (power) = 1 joule/sec. 

1 joule/sec. (power) = 1 watt 

1 joule (energy)= 1 newton-meter 

1 Btu = 0.293 watt 

1 Btu = 778.2 foot-pounds 

1 Btu = 252 gram-calories 

1 Btu (energy)= 1055 joules 

1 newton-meter (torque or work) = 0.7376 pound-feet 

1 newton-meter (torque or work) = 8.851 pound-inches 

1 pound-foot (torque or work) = 1.3558 newton-meters 

1 pound-inch (torque or work) = 0.113 newton-meters 

1 ounce-inch (torque or work) = 72 gram-centimeters 

1 degree (angular) = 0.0175 radians 

1 minute (angular) = 0.01667 degrees 

1 radian (angular) = 57.3 degrees 

1 quadrant (angular) = 90 degrees 
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K 

English and Metric Equivalents 

This section is based upon information published on the World Wide Web by the U.S. 
government's National Institute of Standards and Technology (NIST). For further information, 
visit their web site at www.nist.gov. 

Table K-5. Length Equivalents 

Units of Length (Underlined Figures are Exact) 

Units Inches Feet Yards Millimeters Centimeters Meters 

1 inch = 1 0.083 333 0.027 777 25.4 2.54 0.025 4 

1 foot = 12 1 0.333 333 304.8 30.48 0.304 8 

1 yard = 36 3 1 914.4 91.44 0.914 4 

1 mile = 63,360 5,280 1,760 1,609,344 160 934.4 1,609.344 

1 mm = 0.0393 700 0.003 280 8 0.001 093 6 1 .1 .001 

1 cm = 0.393 700 8 0.032 808 0.010 936 10 1 0.01 

1 meter = 39.370 08 3.280 840 1.093 613 1000 100 1 

Table K-6. Area Equivalents 

Units of Area (Underlined Figures are Exact) 

Units Square 
Inches 

Square Feet Square 
Yards 

Square 
Centimeters 

Square Meters 

1 square inch = 1 0.006944 0.000 771 604 9 6.451 6 0.000 645 16 

1 square foot = 144 1 0.111111 929.030 4 0.092 903 04 

1 square yard = 1296 2 1 8.361.273 6 0.836 127 36 

1 square mile = 4.014.489.600 27.878.400 3.097.600 25.899.881.103.36 2.589.988.110 336 

1 square 
centimeter = 

0.155 000 3 0.001 076 391 0.0001195990 1 0.0001 

1 square meter = 1,550.003 10.763 91 1.195 990 10.000 1 
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Table K-7. Volume Equivalents I 

Units of Volume (Underlined Figures are Exact) 

Units Cubic Inches Cubic Feet Cubic Yards 

1 cubic inch = 1 0.000 578 703 7 0.000 021 433 47 

1 cubic foot = 1,728 1 0.037 037 04 

1 cubic yard = 46,656 27 1 

1 cubic centimeter = 0.061 023 74 0.000 035 314 67 0.000 001 307 951 

1 cubic decimeter = 61.023 74 0.035 314 67 0.001 307 951 

1 cubic meter 61,023.74 35.314 67 1.307 951 

Table K-8. Volume Equivalents II 

Units of Volume (Underlined Figures are Exact) 

Units Milliliters 

(Cubic Centimeters) 

Liters 

(Cubic Decimeters) 

Cubic Meters 

1 cubic Inch = 16.387 064 0.016 387 064 0.000 016 387 064 

1 cubic foot = 28,316.846 592 28.316 846 592 0.028 316 846 592 

1 cubic yard = 764,554.857 984 764.554 857 984 0.764 554 857 984 

1 cubic centimeter = 1 0.001 0.000 001 

1 cubic decimeter = 1.000 1 0.001 

1 cubic meter = 1,000,000 1.000 1 
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Appendix 

L 
44A420084-001 EMI Line Filter 

44A720084-001 Optional EMI Line Filter 

Note 

This product is not required on later versions of the Series 90-30 PLC. This 
information is provided as a reference for those already using this product. This 
item is still available for purchase from GE Fanuc. 

Early versions of the Series 90-30 PLC and its associated hardware components were designed 
primarily for use in industrial applications which are, in general, exempted from FCC 
requirements. The AC power supply in those early PLCs may not comply with FCC requirements 
in non-industrial applications for conducted EMI on AC power lines. In a situation where it was 
desired to satisfy the FCC requirements for non-industrial applications, a line filter was used in 
series with the AC power line input. Later versions of the Series 90-30 PLC meet FCC 
requirements and do not require a separate line filter. 

A line filter that satisfies the FCC requirements for non-industrial applications is available from GE 
Fanuc as part number 44A720084-001. Figure L-1 provides a wiring diagram for connecting the 
line filter in a Series 90-30 PLC. 
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Figure L-1. 44A720084-001 Line Filter Connections to Series 90-30 Power Supply 

The equivalent circuit for the line filter is shown below. This is provided in case you wish to 
specify or design a line filter as an alternative to the one mentioned above. 

L>> 

T 

7.06 
mH 
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'yrn 
7.06 
mH 

Figure L-2. Equivalent Circuit for 44A720084-001 Line Filter 
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44A720084-001 Line Filter Mounting Dimensions 

GFK-0356Q 

Oty.2 

Mtg. Holes 

BRN BRN 

C 

Dimension A B C D E Mounting Holes 

Inches 2.09 1.84 1.29 2.375 - + 
.010 2.75 (2) .187 

+ -.008 

Millimeters 53.09 46.74 32.77 60.32 ±.25 69.85 (2) 4.75 +.0.20 

Figure L-3. 44A720084-001 Line Filter Mounting Dimensions 
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GFK-0356Q 

1 OB ASE2 
Ethernet transceiver, J-2 

1 OBASE-T 
Ethernet transceiver, J-1 

3 
32-Point modules 

figure, 7-5 
installation, 2-20 
installing, 2-19 
TBQC, H-11 
wiring, 7-6 

4 
44A720084-001 

EMI line filter, L-1 

A 
AAUI 

connector on CPU364, 5-24 
connector on transceiver, J-2 

AAUI (transceiver) port, 8-30 
AC/DC high capacity power supply 

illustration of, 4-4 
overvoltage protection devices, 2-24 
specifications, 4-5 

AC/DC power supplies 
overcurrent protection, 4-18 
status indicators, 4-16 
timing diagram, 4-18 

AC/DC standard power supply 
ac power source connections, 4-5 
dc power source connections, 4-5 
illustration of, 4-2 
overvoltage protection devices, 2-24, 4-5, 4-16 
specifications, 4-3 

Accompany Program, 8-1 
Acronyms and abbreviations 

ADC, 3-12 
CMM, 3-12 
DIP, 2-28 
GCM, 8-2 
GCM+, 8-4 
HHP, 11-1 
HMI, 12-3 
PCM, 3-12 
PLC, 1-1 

SLP, 9-4 
TBQC, 2-18 
TCM, 8-2 

AD693CMM301 
module drawing, 9-2 

State Logic Serial Module, 9-2 
AD693SLP300 

State Logic processor, 9-4 
Adapter bracket for 10-slot baseplate, 2-8, 3-20 
ADC 

Alphanumeric Display Coprocessor, 8-35 
Wye cable, 10-35 

Address 
Memory, 5-10 

Analog I/0 modules 
Figure, 7-9 
Wiring methods, 2-21, 7-9 

APM 
Axis Positioning Module, 8-15 
Cable data sheets, 10-45 

Appendices 
Ethernet transceivers, J-1 
isolated repeater/converter, C-1 

Axis Positioning Module 
(APM), 8-15 

B 
Backplane 

Baseplate, 3-12 
Definition, 3-3 

Backup 
User program, 6-3 

Backup battery, 4-20 
Baseplate 

Comparison table, 3-22 
expansion dimensions, 3-18 
Grounding, 2-12 
Modular CPU dimensions, 3-18 
mounting, 2-8 
remote 10-slot, 3-9 
remote 5-slot, 3-9 
remote dimensions, 3-18 
selecting, 12-5 

Baseplate adapter bracket 
for 10-slot baseplate, 2-8, 3-20 
installation, 2-9, 3-20 

Baseplate installation 
mounting requirements, model 311/313/323, 3- 
16 

Baseplate, remote 
figure, 3-9 

Baseplates 
adapter bracket, 2-8, 3-20 
Common features, 3-1 
dimensions for mounting, 10-slot, 3-17, 3-18 
dimensions for mounting, 5-slot, 3-16, 3-17 
Embedded CPU dimensions, 3-16 
Expansion, 3-7 
Expansion and Remote in same system, 3-11 
Expansion, features, 3-7 
mounting in 19, 2-9, 3-21 
number in F1P Nest, 8-12 
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Index 

Index-2 

power supply location, 4-2 
Remote, features, 3-8 
Serial number location, 3-2 
Sizes, 3-2 
Terminology, 3-3 
Types, 3-1 

Battery 
CPU memory backup, 6-1 
Date code, 6-7 
Determining age, 6-7 
installation 

accessory kit, 6-10 
Life, 6-4 
Low warning, 6-4 
Memory backup, 4-20 
Operating without, 6-6 
RAM backup path, 6-8 
Replacement strategy, 6-3 

Battery accessory kit 
For embedded CPUs, 6-9 

Blocks, Genius, 8-6 
Bracket, adapter, 2-8, 3-20 
Break-free SNP protocol, 5-13 
Bus 

connectors, 8-11 

Bus controller, FIP, 8-10 
Bus interface, 8-13 

C 
Cable 

32-point I/O, 10-42, 10-49 
APM, 10-45 
Building 32-point, 10-59 
cross-reference table, 10-1 
Data sheet list, 10-7 
Extension for I/O module, 10-38 
HHP, 10-33 
I/O bus expansion, 10-22 
I/O for 32-point modules, 10-40 
I/O interface, 10-54, 10-57 
IC690CBL714A multidrop, 10-18 
Programmer, 10-12, 10-14, 10-16 
PTM interface, 10-65 
WSI, 10-8 
Wye port expansion, 10-35 

Cable and connections for serial port, A-2 
multidrop cable, 1-2 

Cable diagrams for isolated repeater/converter, 
C-8 

Cable diagrams, serial connection, A-8 
Cable for Series 90-30 installations 

extension cable for 32 point modules, 10-38, 10- 
54, 10-62 
hand-held programmer cable, 10-33 
I/O cable for 32 point modules, 10-40 

I/O cable for Power Mate APM to terminal 
block, 10-45 
1/0 interface cable for 32 point I/O modules, 10- 
42, 10-49, 10-57 
pcm to PC-AT, 10-14 
pcm to Workmaster (PC-XT), 10-12 
pcm to Workmaster II (PS/2), 10-16 
work station interface cable, 10-8 
wye cable wiring diagram, earlier version 
baseplates, 10-29 
wye cables, 10-35 

Cable for Series 90-30 Installations 
shield treatment, 10-26 

Cables 
APM, 8-16 
building 1/0 Bus Expansion, 10-22 
1/0 Expansion Bus, 3-10 
picture, 10-65 
SNP multidrop, 1-2 

Calculations for power supply loads 
examples, 12-14 

Catalog number 
CPU, 5-7 

Catalog number location 
Baseplate, 3-2 

Catalog numbers, cables 
IC647CBL704, 10-8 
IC693CBL304, 10-35 
IC693CBL305, 10-35 

CCM, 8-34 
CCM communications protocol, 8-34 
CCM protocol 

PCM module, 8-31 
Clearance requirements 

PLC rack, 12-17 
CMM 

Comm. Coprocessor Module, 8-34 
Wye cable, 10-35 

CNC, 8-24 
Color coding 

Wires, 2-17 
COM port, standard serial, 11-3 
Comm. Coprocessor Module 

IC693CMM311, 8-34 
Communications 

using datagrams, 8-6 
Compatibility 

User program to CPU type, 5-12 
Configurable 

Memory, 5-14 
Conformance to standards, 2-1 
Connector, serial port, 4-19, 5-3, 9-11 
Converter 

IC690ACC900, 11-3 
IC690ACC901, 11-4 

Converter board jumper configuration, B-8 
Converter, RS-232/RS-485, A-7 
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Converters 
IC655CCM590, C-1 
IC690ACC900, B-1 
IC690ACC901, D-1 
IC690ACC903, 11-4 

CPU 
350 hardware features, 5-18 
350-374 features, 5-13 
351 hardware features, 5-19 
352 hardware features, 5-19 
360 hardware features, 5-18 
363 hardware features, 5-19 
364 hardware features, 5-23 
374 hardware features, 5-25 
capacities, 5-10 
Compatibility with IMP, 5-13 
Data sheets contents, 5-27, 9-13 
Embedded features figure, 5-2 
Embedded overview, 5-1 
Firmware, 5-6 
Firmware upgrade, 5-6 
jumpers for EPROM/EEPROM selection, model 
331, 5-8 
Keyswitch, 5-15 
Memory size table, 5-11 
Microprocessors, 5-3 
Modular features figure, 5-3 
Modular overview, 5-2 
Revision level, 5-7 
selecting, 12-4 
serial port connector, 4-19, 5-3, 9-11 
Serial ports, 5-15 
speed, 5-10 
State Logic, 9-8 
state logic, model CSE 331, 9-10 
state logic, model CSE 340, 9-10 
Time of day clock accuracy, 5-12 
Types, 5-1 

CPU 350-374 
features table, 5-14 

CPU 351 
grounding information, 2-14 

CPU baseplate 
Defined, 3-3 
Types, 3-4 

CPU baseplates 
Embedded, 34 
Modular, 3-6 

CPU data sheets 
CPU311, 5-28 
CPU313, 5-29 
CPU323, 5-30 
CPU331, 5-31 
CPU340, 5-32 
CPU341, 5-33 
CPU350, 5-34 
CPU351, 5-35 
CPU352, 5-36 
CPU360, 5-37 
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CPU363, 5-38 
CPU364, 5-39 
CPU374, 5-40 
CSE 311, 9-14 
CSE 313, 9-15 
CSE 323, 9-16 
CSE 331, 9-17 
CSE 340, 9-18 

Current draw 
module, 12-12 

Customer service, telephone number, 2-1 

D 
Data, global, 8-9 
Datagrams, 8-6 
Date code 

Battery, 6-7 
DC high capacity power supply 

5 vdc current derating diagram, 4-14 
calculating input power requirements, 4-15 
capacities, 4-13 
illustration of, 4-13 
output voltages to backplane, 4-17 
specifications, 4-14 

DC power supply 
dc power connections, 4-15 
input power requirements, calculating, 4-8, 4-11, 
4-15 
isolated +24 vdc supply connections, 4-6, 4-15 
overcurrent protection, 4-18 
specifications, 4-8, 4-11 
status indicators, 4-16 
timing diagram, 4-18 

DC power supply (24/48 VDC) 
illustration of, 4-7 

DC power supply (48 VDC) 
illustration of, 4-10 

Default station address label, 8-30 
Diagram, timing, 4-18 
Digital Servo Module 

DSM302, 8-17 
DSM314, 8-20 

Dimensions 
19- inch Rack Mounting w/ IC693ACC308 
Adapter Bracket, 2-9 
baseplates, embedded CPU, 3-16 
baseplates, modular, 3-18 
for 19-inch rack mounting w/ IC693ACC308 
adapter bracket, 3-21 
IC693ACC313 recessed mount adapter bracket, 
3-21 
IC693ACC313 Recessed Mount Adapter 
Bracket, 2-10 

Direct processing, definition, 8-27 
DOIO 

instruction, 13-4 
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Drops, remote, 8-6 
DSM 

Digital Servo Module (DSM302), 8-17 
Digital Servo Module (DSM314), 8-20 

E 
EEPROM, 5-5 
Embedded baseplates 

State Logic, 9-9 
Embedded CPU baseplates, 3-4 

Features (figure), 3-5 
EMI 

filter requirement, L-1 
EMI line filter 

44A720084<#106>001, L-1 

Enclosure, 2-1, F-1 
Enhanced Genius Comm. Module, 8-4 
EPROM, 5-5 

Creating, 5-9 
EPROM/EEPROM catalog numbers 

IC693ACC305, 5-9 
IC693ACC306, 5-9 

Ethernet 
CPU364/374 embedded, 5-17 
transceiver, J-1, J-2 
transceiver, obsolete, J-2 

Ethernet interface 
restart pushbutton, 8-30 

Ethernet interface module, 8-29 
board indicators, 8-30 

Ethernet transceiver 
IC649AEA102, J-1 
IC649AEA103, 8-29, J-2 

Expansion 
baseplates, 3-7 
bus termination, 3-12, 10-25 
extension cables, description of, 10-38, 10-54, 
10-62 
port pin assignments, 10-25 

Expansion baseplate 
defined, 3-3 
IC693CHS392 figure, 3-8 
IC693CHS398 figure, 3-7 

Expansion system 
example, 3-14 
remote connections, 3-15, 10-31 
requirements of, 12-16 

Extension cables, 1/0, 10-38, 10-54, 10-62 
External battery module, 6-10 

F 

Faceplate, I/O, H-3 
Fax Link system, 13-9 
FBC 

FIP Bus Controller, 8-10 
Features of the DSM302 

Easy to Use, 8-18, 8-21 
High Performance, 8-18 

Field control, 8-10 
Field Control 

using with PLC, 12-7 
Field wiring 

to AC/DC power supplies, 2-23 
Field wiring connections 

to dc input power supply, 4-15 
to standard ac/dc power supply, 4-5 

FIP bus, 8-12 
FIP bus controller, 8-10 

description, 8-11 
FIP nest 

description, 8-12 
FIP remote 1/0 scanner, 8-12 

connectors, 8-13 
ground lug on module, 8-13 
LEDs, 8-13 

Firmware 
CPU, 5-6 
CPU table, 5-6 
CPU upgrade, 5-6 
CPU Version 9.0, 5-14 
Upgrading 350-364 CPUs, 5-14 

Firmware upgrade procedure for flash memory, 
5-7 

Flash 
Memory protection, 5-15 

Flash memory, 5-5, 5-9, 5-15 
firmware upgrade procedure, 5-7 

Floating neutral (IT) systems, 2-25 
Floating-point math, 5-15 

GBC 
Genius Bus Controller, 8-6 

GCM 
Example (figure), 1-9 
Genius Comm. Module, 8-2 

GCM+ 
Enhanced Genius Comm. Module, 8-4 

Genius blocks, 8-6 
Genius Blocks 

using with PLC, 12-7 
Genius bus controller, 8-6 

compatibility 
hand-held monitor, 8-7 
Logicmaster 90-30/20/micro software, 8-7 
Series 90-30 PLC, 8-7 
Series Six plc, 8-7 

datagrams, 8-9 
diagnostics, 8-8 
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global data operation, 8-9 
number in system, 8-7 
status LEDs, 8-3, 8-5, 8-7 

COM, 8-3, 8-5, 8-7 
OK, 8-3, 8-5, 8-7 

Genius bus scan, 8-8 
Genius Comm. Module 

(GCM), 8-2 
Genius hand-held monitor, 8-6, 8-8 
Genius I/O blocks, 8-8 
Global data, 8-6, 8-9 

receiving, 8-9 
sending, 8-9 

Ground bracket 
CPU351, 352 figure, 2-15 

Ground conductor installation, 2-11 
Ground connections 

equipment, 2-12 
programming device, 2-13 
safety and reference, 2-12 
shield ground, 2-14 

Ground wire 
CPU363, 364 figure, 2-16 

Grounding procedures, 2-11 
Baseplate, 2-12 
CPU shield, 2-14 
Module shield, 2-14 
Option modules, 2-16 
Programmer, 2-13 
system, 2-11 

H 

Hand-held monitor (Genius) 
compatibility, 8-7 

Hand-held monitor, Genius, 8-6 
Hand-held programmer 

CPU compatibility, 5-13 
features of, 11-6 
GBC configuration, 8-8 
modes of operation, 11-6 

Hand-held Programmer 
function with FIP 1/0 nest, 8-12 

Hand-Held Programmer 
Cable data sheet, 10-33 
general description, 11-5 

Hand-held programmer cable 
description of, 10-33 

Hardware 
load requirements, 12-12 

Heat dissipation 
calculating, 12-17 

Help 
from GE Fanuc, 13-9 

HHP, 11-5 
Cable data sheet, 10-33 

High capacity AC/DC power supply 

GFK-0356Q Index 

illustration of, 4-4 
overvoltage protection devices, 2-24 
specifications, 4-5 

High capacity DC power supply 
specifications, 4-14 

High Capacity DC power supply (24 VDC) 
illustration of, 4-13 

High speed counter, 8-23 
Homer Electric, Inc., 11-8 
Host CPU, 8-12 
Hotline, PLC, 2-1 
HSC 

High Speed Counter, 8-23 

I/O bus expansion cable 
description of, 10-22 
maximum cable distance, 10-23 
maximum number in system, 10-23 

I/0 Bus Expansion cables 
Application examples, 10-31 
building, 10-22 
wiring diagrams, 10-28 

I/O bus termination information, 10-31 
I/0 cables for 32-point modules, 10-40 
I/O expansion 

bus termination, 3-12, 10-25 
system connections, 10-31 

I/O Expansion Bus cables, 3-10 
I/O faceplate, H-3 
I/O interface cables 

for 32-point modules, 10-42, 10-49, 10-57 
for Power Mate APM modules, 10-45 

I/0 link interface module 
slave, 8-24 

I/O link master module, 8-25 
compatibility, 8-26 
restart pushbutton, 8-26 
serial port, 8-26 

I/O module 
Figure, standard density, 7-3 

I/O Module 
Relay protection, 7-4 

110 modules 
32-point figure, 7-5 
32-point wiring figure, 7-6 
basic types, 7-1 
inserting a module, 2-3 
installing a terminal board, 2-5 
number in FIP Nest, 8-12 
removing a module, 2-4 
removing a terminal board, 2-6 
Wiring 32-point modules, 7-6 
wiring to modules, 2-18 

I/0 Modules 
32-point features, 7-4 
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Index-6 

50-pin, 32-point figure, 7-5 
Analog features, 7-8 
Standard density, 7-2 
Wire routing, 7-11 

I/O processor module 
changing configuration parameters, 8-28 
configuration 

using Logicmaster 90 configurator, 8-28 
using the hand-held programmer, 8-28 

features, 8-28 
threshold voltage, 8-28 
watchdog timer circuit, 8-28 

I/O Processor Module, 8-27 
1/0 terminal block 

IC693ACC329, H-6 
IC693ACC330, H-7 
IC693ACC331, H-8 
IC693ACC332, H-9 
IC693ACC333, H-10 
IC693ACC377, H-13 

IBM -AT/XT serial port, A-5 
IC640WM1310 

WSI board, 11-2 
IC640WM1320 

WSI board, 11-2 
IC647CBL704 

Cable, WSI, 10-8 
IC649AEA101 

Obsolete Ethernet transceiver, J-2 
IC649AEA102 

Ethernet transceiver, 5-24, 8-29, 8-30, J-1 
IC649AEA103 

Ethernet transceiver, 5-24, 8-29, 8-30, J-2 
IC655CCM590 

isolated repeater/converter, C-1 

IC655CMM590 
Obsolete repeater/converter, 11-8 

IC690ACC900 
RS-232 to RS-485 Converter, 11-3 

IC690ACC901 
Miniconverter, 11-4 

IC690ACC903 
Port Isolator overview, 11-8 

IC690CBL70 I 
Cable, programmer, 10-12 

IC690CBL702 
Cable, programmer, 10-14 
use on PCM modules, 8-32, 8-36 

IC690CBL705 
Cable, programmer, 10-16 

IC690CBL714A 
Cable, multidrop, 10-18 
multidrop cable, 1-2 

IC693ACC301 
Memory backup battery, 6-1 

IC693ACC303 
HHP memory card, 11-6 

IC693ACC308 
baseplate adapter bracket, 2-8, 3-20 

IC693ACC308 Bracket 
19, 2-9, 3-21 

IC693ACC313 Bracket 
recessed 19, 2-10, 3-21 

IC693ACC315 
Battery accessory kit, 6-9 

IC693ACC329 
TBQC, H-6 

IC693ACC330 
TBQC, H-7 

IC693 ACC331 
TBQC, H-8 

IC693ACC332 
TBQC, H-9 

IC693ACC333, H-10 
IC693ACC377 

TBQC, H-13 
IC693ADC311 

Alphanumeric Coprocessor, 8-35 
IC693APU300 

High Speed Counter, 8-23 
IC693APU301/302 

Axis Positioning Module, 8-15 
IC693APU305 

I/O Processor Module, 8-27 
IC693BEM320 

I/O link, slave, 8-24 
IC693BEM321 

I/O Link, master, 8-25 
IC693BEM330 

FIP Remote I/O Scanner, 8-12 
IC693BEM331 

Genius Bus Controller, 8-6 
IC693BEM340 

FIP Bus Controller Module, 8-10 
IC693CBK002/003/004 

cable kits for TBQC, 10-63 
IC693CBL300 

Cable, I/O Bus Expansion, 10-22 
IC693CBL301 

Cable, I/O Bus Expansion, 10-22 
IC693CBL302 

Cable, I/O Bus Expansion, 10-22 
IC693CBL303 

Data sheet, 10-33 
IC693CBL304 

Wye cable, 10-35 
IC693CBL305 

use on CMM module, 8-34 
use on PCM modules, 8-32, 8-36 
Wye cable, 10-35 

IC693CBL306 
Cable, 32-point I/O, 10-38 

IC693CBL307 
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Cable, 32-point I/O, 10-38 
IC693CBL308 

Cable, 32-point 1/0, 10-40 
IC693CBL309 

Cable, 32-point 1/0, 10-40 
IC693CBL310 

Cable, 32-point 1/0, 10-42 
IC693CBL311 

APM cable, 8-16 
Cable, APM 1/0, 10-45 

IC693CBL312 
Cable, I/O Bus Expansion, 10-22 

IC693 CBL313 
Cable, I/O Bus Expansion, 10-22 

IC693CBL314 
Cable, I/O Bus Expansion, 10-22 
use with DSM302, 8-17 

IC693CBL315 
Cable, 32-point 1/0, 10-49 

IC693CBL316 
use on Ethernet module, 8-30 
use with DSM3I4, 8-20 

IC693CBL317 
APM cable, 8-16 
Cable, APM I/O, 10-45 

IC693CBL319 
APM cable, 8-16 
Cable, APM I/O, 10-45 

IC693CBL320 
APM cable, 8-16 
Cable, APM I/O, 10-45 

IC693CBL321 
Cable, 32-point I/O, 10-54 

IC693CBL322 
Cable, 32-point UO, 10-54 

IC693CBL323 
Cable, 32-point 1/0, 10-54 

IC693CBL327 
Cable, 32-point I/O, 10-57 

IC693CBL328 
Cable, 32-point I/O, 10-57 

IC693CBL329 
Data sheet, 10-62 

IC693CBL330 
Data sheet, 10-62 

IC693CBL331 
Data sheet, 10-62 

IC693CBL332 
Data sheet, 10-62 

IC693CBL333 
Data sheet, 10-62 

IC693CBL334 
Data sheet, 10-62 

IC693CBL340/341 
Cable, PTM interface, 10-65 
checking, 10-66 
connecting, 10-65 

data sheet, 10-65 
lengths, 10-65 
ordering information, 10-66 
picture, 10-65 
pin-out list, 10-66 

IC693CHS392 
figure, 3-8 

IC693CHS393 
figure, 3-9 
remote baseplate, 3-9 

IC693CHS398 
figure, 3-7 

IC693CHS399 
figure, 3-9 

IC693CMM302 
Genius Comm. Module +, 8-4 

IC693CMM311 
Comm. Coprocessor, 8-34 

IC693CMM321 
Ethernet Interface module, 8-29 

IC693CPU311 
Data sheet, 5-28 
figure, 3-5 

IC693CPU313 
Data sheet, 5-29 

IC693CPU313 figure, 3-5 
IC693CPU323 

Data Sheet, 5-30 
figure, 3-5 

IC693CPU331 
Data sheet, 5-31 

IC693CPU340 
Data sheet, 5-32 

IC693CPU341 
Data sheet, 5-33 

IC693CPU350 
Data sheet, 5-34 
Hareware features, 5-18 

IC693CPU351 
Data sheet, 5-35 
Hardware features, 5-19 

IC693CPU352 
Data sheet, 5-36 
Hardware features, 5-19 

IC693CPU360 
Data sheet, 5-37 
Hareware features, 5-18 

IC693CPU363 
Data sheet, 5-38 
Hardware features, 5-19 

IC693CPU364 
Data sheet, 5-39 
Hardware features, 5-23 

IC693CPU374 
Data sheet, 5-40 
Hardware features, 5-25 

IC693CSE311 
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Data sheet, 9-14 
IC693CSE311 baseplate 

drawing, 9-9 
IC693CSE313 

Data sheet, 9-15 
IC693CSE313 baseplate 

drawing, 9-9 
IC693CSE323 

Data sheet, 9-16 
IC693CSE323 baseplate 

drawing, 9-9 
IC693 CSE331 

Data sheet, 9-17 
drawing, 9-10 
State Logic CPU, 9-10 

IC693CSE340 
Data sheet, 9-18 
drawing, 9-10 
State Logic CPU, 9-10 

IC693DSM302 
Digital Servo Module, 8-17 
module drawing, 8-17 

IC693DSM314 
Digital Servo Module, 8-20 
module drawing, 8-20 

IC693DVM300 
connections, 7-14 
module drawing, 7-12 
specifications table, 7-13 
valve driver module, 7-12 

IC693GCM301 
Genius Comm. Module, 8-2 

IC693PCM300/301/311 
Prog. Coprocessor, 8-31 

IC693PRG300 
Hand-Held Programmer, 11-5 

IC693PTM100/101 
Power Transducer, 8-40 

IC693 PWR321 
power supply, 4-2 

IC693PWR322 
power supply, 4-7 

IC693PWR328 
power supply, 4-10 

IC693PWR330 
power supply, 4-4 

IC693PWR331 
power supply, 4-13 

IC693SLP300 
module drawing, 9-4 

IC693TCM302 
Temperature Contol Module, 8-37 

IC693TCM302/303 
module drawing, 8-37 

Illustration of the DSM302 Module, 8-18 
Illustration of the DSM314 Module, 8-21 
Indicator lights 

relating to 1/0 terminals, 13-1 

see LED indicators also, 13-2 
Inspection, new system, 2-1 
Installation 

32-Point modules, 2-20 
baseplate adapter bracket, 2-8, 3-20 
baseplate, model 311/313, 3-16 
baseplate, model 323, 3-17 
Basic procedure, 2-28 
grounding procedures, 2-11 
I/O expansion system, 10-31 
load requirements for components, 12-12 
multidrop configuration, 10-9 
pcm to programmer cables, 10-13, 10-15, 10-17 
remote expansion system, 3-15, 10-31 

Installing, I/O Module Term Board, 2-5 
Instructions for floating neutral (IT) systems, 

2-25 
Internet 

GE Fanuc site, 13-9 
Interposing terminal blocks, 2-19, H-2, H-12 
Isolated Repeater /Cony. 

overview (obsolete), 11-8 
Isolated repeater/converter, 11-4 

cable diagrams, C-8 
complex multidrop configuration, C-6 
description of, C-1 
illustration of, C-2 
logic diagram, C-3 
pin assignments, C-4 
rules for using, C-7 
simple multidrop configuration, C-6 
system configurations, C-5 

J 
Jumper strap for overvoltage protection 

devices, 4-6, 4-17 
Jumpers for EPROM/EEPROM selection, 5-8 
Jumpers, converter board, B-7 

configuration of, B-8 

K 
Key, CPU 

replacement, 5-16, 13-7 
Keyswitch 

CPU, 5-15 
Kits, spare parts, mechanical, 13-7 

L 
Layout PLC system 

good layout benefits, 12-17 
Layout, PLC 

figure, 12-20 
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Layout, PLC system 
guidelines, 12-17 

LED indicators 
CPU, 13-2 
Input modules, 13-2 
Option modules, 13-2 
Output modules, 13-2 
P1 (CPU 351/352), 5-20 
P2 (CPU 351/352), 5-20 
power supplies, 4-16 
relating to terminal board, 13-1 
SNP (CPU 351/352), 5-20 

LEDs, 8-11, 8-30 
List of fuses, 13-6 
Lithium battery, 4-20 
Load capacity, power supply, 12-12 
Load requirements 

hardware components, 12-12 
sample calculations, 12-14 
table of, 12-12 

Local expansion system 
example, point-to-point wiring, 10-28 

Location 
of modules in racks, 12-18 
rack, 12-17 

Low battery warning, 4-20, 6-1 

M 

MAC address 
for CPU374, 2-2 

Machine references (% symbol), 5-10 
Maintenance, preventive 

table, 13-8 
Making a 100% shielded cable, 10-27 
Math 

Floating point feature, 5-15 
Maximum number of modules per system, 12- 

11 

Mechanical spare parts kits, 13-7 
Megabasic, 8-31 
Memory 

Comparing PROM devices, 5-8 
Configurable, 5-14 
CPU table, 5-11 
Flash, 5-9, 5-15 
Flash, protection, 5-15 
Maintaining during storage, 6-9 
PROM types, 5-5 
Protection strategy, 6-3 
RAM, 5-5 
User options, 5-8 
Volatility, 5-4 

Memory card 
HHP, 11-6 

Microprocessor types 
CPU, 5-3 

GFK-0356Q Index 

Miniconverter kit 
cable diagrams, D-3 
IC690ACC901, 11-4 
RS-232 port pin assignments, D-2 
RS-422 (SNP) to RS-232, D-1 
RS-422 port pin assignments, D-2 
specifications, D-4 
system configurations, D-3 

Model 331 
jumpers for EPROM/EEPROM, 5-8 

Module 
location, 12-18 

Module count, 12-7 
maximum table, 12-11 

Module features, 2-2 
Module load requirements 

table, 12-12 
Module location 

Defined, 3-3 
figure, 12-19 

Module location in baseplate 
number of, valid, 12-11 

Modules 
replacing, 13-5 

Motion Mate APM300, 8-15 
Axis Postioning Module, 8-15 

Motion Mate DSM 
DSM302, 8-17 
DSM314, 8-20 

Motion Mate DSM302 
Illustration of, 8-18 

Motion Mate DSM314 
Illustration of, 8-21 

Mounting 
baseplates, 2-8 

Multidrop 
configuring, 1-5 

system limitations, 1-2 

Multidrop cables 
specification table, 1-2 

types, 1-2 

Multidrop configuration, 10-11 
with converter, 10-9 
with isolated repeater/converter, C-6 

Multidrop connections, A-10 
Multidrop, SNP 

connecting, 1-6 

examples, 1-4 

overview, I-1 
setting SNP ID, 1-5 

troubleshooting, 1-7 

wiring diagram, 1-3 

Multiple hosts, Genius, 8-6 
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N 

Nickname 
Compared to address, 5-10 

0 
Operation without battery, 6-7 
Operator interface terminal, 8-35 
Option module 

list, 8-1 

Option modules 
alphanumeric display coprocessor, 8-35 
Comm. Coprocessor, 8-34 
DSM302, 8-17 
DSM314, 8-20 
enhanced genius communications, 8-4 
Ethernet interface, 8-29 
FIP bus controller, 8-10 
FIP remote I/O scanner, 8-12 
Genius bus controller, 8-6 
Genius communications, 8-2 
high speed counter, 8-23 
I/O link interface, slave, 8-24 
I/O link master, 8-25 
I/O processor, 8-27 
Motion Mate APM300, 8-15 
personal computer interface card, 11-7 
Power Transducer, 8-40 
programmable coprocessor modules, 8-31 
state logic processor, 9-5 
Temperature Control (TCM), 8-37 

Output module fuses, 13-6 
Overvoltage protection devices, 4-5, 4-16 

jumper strap installation, 2-24 

P 

Parts kits, mechanical, spare, 13-7 
PCIF/PCIF2 

description, 11-7 
PCM 

Wye cable, 10-35 
Personal Computer Interface 

Data sheet, 11-7 
Planning your system, 12-1 
PLC 

basics, 1-1 

Customer service, 2-1 
hotline, 2-1 

mounting orientation, 12-21 
PLC mounting 

mounting orientation, 12-21 

Point-to-point RS-232 connections, A-8 
Point-to-point RS-422 connections, A-10 

Port, 8-11 
Port expansion 

Cables for PCM, ADC, CMM, 10-35 

Port expansion cable, 10-35 
Port Isolator 

overview, 11-8 
Port, serial 

CPU351, 352, 353, 5-22 
Port, serial, Series 90, A-3 
Ports, ethernet interface 

AAUI, 8-30 
firmware upgrade, 8-30 
serial, ethernet interface, 8-30 

station manager port, 8-30 
Posts, terminal board, 2-7 
Power supply 

+24 vdc output connections, 2-27 
24/48 VDC input, 4-7 
48 VDC input, 4-10 
AC power source connections, 2-23 
AC/DC input, 4-2 
Backup battery, location, 4-20 
comparison table, 12-6 
Feature comparison, 4-1 
field wiring to DC input supply, 4-15 
field wiring to standard AC/DC supply, 2-23, 4- 
5 

high capacity 120/240 VAC or 125 VDC, 4-4 
high capacity 24 VDC input, 4-13 
isolated +24 vdc supply connections, 4-6, 4-15 
load calculation, 12-12 
load capacity, 12-12 
load ratings, 3-19 
location in baseplate, 4-2 
mounting orientation, 3-19 
serial port connector, location of, 4-19, 5-3, 9-11 
standard 120/240 VAC or 125 VDC, 4-2 
temperature, 3-19, 12-21 

Power Supply 
DC input only, 4-7 

Power supply capacities 
dc supply, 4-7, 4-10, 4-13 
high capacity AC/DC supply, 4-4 
standard AC/DC supply, 4-2 

Power supply output voltages, 4-17 
Power supply rating 

effect of mounting position, 12-21 
Power Supply slot, 3-3 
Power supply specifications 

dc supply, 4-8, 4-11 
high capacity ac/dc supply, 4-5 
high capacity dc supply, 4-14 
standard ac/dc supply, 4-3 

Power Transducer 
IC693PTM100/101, 8-40 

Powering down 
Expansion and remote racks, 3-12 
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Preinstallation check, 2-1 
Preventive maintenance 

table, 13-8 
Product support 

customer service, 2-1 
technical help, 2-1 

Program compatibility, 5-12 
Programmable coprocessor modules, 8-31 
Programmer, Hand-Held 

1C693PRG300, 11-5 

PROM 
Configuration table, 5-6 
Types, 5-5 
Use in Series 90-30, 5-5 

PROM option 
EPROM/EEPROM selection, model 331, 5-8 

Protection devices, overvoltage, 2-24, 4-5, 4-16 
Protocol 

CMM, 8-34 
RTU (Modbus), 8-34 
SNP, 8-34 

PTM 
Power Transducer, 8-40 

Q 
Quick connect terminal block, H-2 

R 
Rack 

Definition, 3-3 
Rack number 

Selection switch, 3-13 
RAM 

Memory, 5-5 
RAM memory backup battery, 4-20, 6-1 
Reference types, user, 5-11 
References, not used, 8-7 
Relay output module 

Protection, 7-4 
Remote 

baseplates, 3-8 
Remote baseplate 

10-slot, 3-9 
Defined, 3-3 
1C693CHS399, 3-9 

Remote baseplates 
Features, 3-8 

Remote drops, 8-6, 8-10 
Remote expansion system 

connections, 3-15, 10-31 
example of using wye cables, 10-30 
example, point-to-point wiring 

applications requiring less noise 
immunity, 10-28 

GFK-0356Q Index 

wye cable wiring diagram, earlier version 
baseplates, 10-29 

Remote 1/0 scanner, FIP 
description of, 8-12 
features of, 8-12 

Repeater/converter, isolated, 11-4 
cable diagrams, C-8 
complex multidrop configuration, C-6 
description of, C-1 
illustration of, C-2 
logic diagram, C-3 
pin assignments, C-4 
rules for using, C-7 
simple multidrop configuration, C-6 
system configurations, C-5 

Replacing modules, 13-5 
Restart pushbutton 

alphanumeric display coprocessor, 8-35 
communications control, 8-34 
ethemet interface, 8-30 
1/0 link master, 8-26 

RS-232 
converter, obsolete, 11-3 

RS-232 point-to-point connections, A-8 
RS-232/RS-485 converter, A-7 
RS-422 

cable specs., A-2 
pin-out, A-4 
Serial interface, A-1 

RS-422 point-to-point connections, A-10 
RS-422/RS-485 to RS-232 converter 

cable description, B-3 
features, B-1 
functions, B-1 
installation procedures, B-2 
jumper configuration, user options, B-7 
location in system, B-2 
logic diagram, B-6 
RS-232 interface pin assignments, B-4 
RS-422/RS-485 interface assignments, B-5 

RS-485 
converter, obsolete, 11-3 

RS-485 compatible serial port, 4-19, 5-3 
RTU (Modbus) communications protocol, 8-34 
RTU master protocol 

PCM module, 8-31 

S 
Scan time 

factors affecting, 12-16 
SCM 

State Logic Serial Module, 9-2 
Sequential Event Recorder, 5-16 
SER, 5-16 

instruction, 13-4 
Serial number 

Index-11 
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Index 

Index-12 

Baseplates, 3-2 
Ethernet interface module, 8-30 

Serial numbers, recording, 2-1 
Serial port, 8-11 

351 connectors, 5-20 
352 connectors, 5-20 
363 connectors, 5-20 
I/O link master module, 8-26 
IBM-AT/XT, A-5 
LED indicators, 5-20 
pin-out, IBM-AT/XT, A-6 
pin-out, Workmaster, A-5 
Series 90, A-3 
Workmaster, A-4 

Serial Port 
ethernet interface, 8-30 

Serial port and cables 
workmaster serial port, A-4 

Serial port and cables, appendix A 
cable and connector specifications, A-2 
IBM-AT/XT serial port, A-5 
multidrop connections, A-10 
RS-232 point-to-point connections, A-8 
RS-232/RS-485 converter, A-7 
RS-422 interface, A-1 
RS-422 point-to-point connection, A-10 
serial cable diagrams, A-8 

Serial port connector 
location of, 9-11 
on power supply, 4-19, 5-3 
when functional, 4-19, 5-4, 9-11 

Serial Port Pin Assignments 
CPU351, 352, 363, 5-22 

Serial ports 
CPU, 5-15 

Series 90-30 
125 vdc supply, 4-2, 4-4 
24/48 VDC supply, 4-7 
48 VDC supply, 4-10 
high capacity 24 VDC supply, 4-13 
high capacity ac/dc supply, 4-4 
power supplies, 4-2, 4-4 
standard ac/dc supply, 4-2 

Series 90-30 PLC 
backplane, 3-12 
CPU capacities, 5-10 
recording serial numbers, 2-1 
user references, 5-10 
visual inspection of new system, 2-1 

Series Six PLC, 8-7 
Shield ground 

CPU351, 352 figure, 2-14 
Shield grounding 

CPUs 351 and 352, 2-14 
CPUs 363 and 364, 2-16 
general information, 2-14 

Shield treatment, cables, 10-26 
Shielded cable, making a, 10-27 

Slot number 
Defined, 3-3 

SLP 
State Logic Processor, 9-4 

SNP communications protocol, 8-34 
SNP ID 

for multidrop, I-5 

SNP multidrop 
overview, I-1 

SNP port connection, 4-19, 5-3 
Spare parts 

kits, 13-7 
Spare parts kits, mechanical, 13-7 
Specifications 

24 vdc high capacity power supply, 4-14 
24/48 vdc power supply, 4-8 
48 vdc power supply, 4-11 
high capacity ac/dc power supply, 4-5 
IC690ACC900 converter, B-9 
serial port cables, A-2 
standard ac/dc power supply, 4-3 

SQE 
Ethernet products, J-1, J-2 

Standard AC/DC power supply 
ac power source connections, 4-5 
dc power source connections, 4-5 
illustration of, 4-2 
overvoltage protection devices, 4-5, 4-16 
specifications, 4-3 

Standard serial COM port, 11-3 
State Logic 

CPU table, 9-12 
CPUs, 9-8 
Processor module (SLP), 9-4 
product listing, 9-1 
Serial Comm. module, 9-2 

Sweep time 
factors, 12-15 
factors affecting, 12-16 

Symbol, %, use of, 5-10 
System design 

baseplate selection, 12-5 
CPU selection, 12-4 
I/O requirements, 12-1 
Option module requirements, 12-2 
power supply selection, 12-6 

TBQC 
cables and kits, 10-63 
for 32-point modules, H-11 

TCM 
Temperature Control Module, 8-37 

TCM comparison table, 8-39 
Technical support telephone number, 2-1 
Telephone numbers 

Series 907m-30 PLC Installation and Hardware Manual -August 2002 GFK-0356Q 
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Index 

GE Fanuc help, 13-9 
Terminal Block Quick Connect 

32-point cables, H-12 
cables, H-3 
I/O face plate, H-3 
installation, H-3 
terminal blocks, H-2, H-12 

Terminal block quick connect assembly 
for 16-Point modules, 2-19 

Terminal blocks, interposing, H-2, H-12 
Terminal board 

connecting to, 2-18 
installing, 2-5 
posts, 2-7 
removing, 2-6 
with holding screws, 2-7 

Termination, I/O bus, 10-31 
Third-party modules, 8-1 
Time of day clock 

Accuracy, 5-12 
Timing diagram, 4-18 
Troubleshooting 

features of hardware, 13-1 
multidrop problems, I-7 
using software, 13-3 

U 

Upgrading 
CPU firmware, 5-6 

User PROM option 
EPROM/EEPROM selection, model 331, 5-8 

User references 
description of, 5-10 
range and size 

models 311-341, 5-11 
types of, 5-11 

V 
Version 

CPU fi rmware, 5-7 
Visual inspection of new system, 2-1 
Volatility 

Memory, 5-4 

Warranty claims, 2-1 
Web site 

GE Fanuc, 7-2, 13-9 
Web site, GE Fanuc, 8-1 
Weidmuller 

912263 terminal block, 2-19 
Wire routing 

I/O Modules, 7-11 

GFK-0356Q Index 

Wire size 
power supply wiring, 2-23 

Wiring 
Color coding, 2-17 
General guidelines, 2-17 
I/O module routing, 7-11 
I/O modules, 2-18 
Power supplies, 2-23 
Routing wires, 2-17 

Wiring methods 
32-point modules, 7-6 
Analog I/O modules, 2-21, 7-9 
Standard density I/O modules, 7-4 

Work station interface 
board, 11-2 

Workmaster computers 
replacing, 11-3 
WSI board, 11-3 

Workmaster serial port, A-4 
WSI 

board, 11-2 
WYE cable, 8-34 

connection to PCM modules, 10-13, 10-15, 10- 
17 
wiring diagram, 10-35 
wiring diagram for current remote baseplates, 
10-30 
wiring diagram for earlier version baseplates, 
10-29 
wiring diagram, remote system, 10-29, 10-30 

Index -13 
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G
E

 F
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utom
ation 

P
.O

. B
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C
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V
A

 
22906 

G
F

Z
-0085 

A
 

G
E

 F
anuc A

utom
ation 

P
rogram

m
able C

ontrol P
roducts 

S
eries 907m

-30 

P
rogram

m
able C
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T
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N
otice 

T
his docum

ent is based on inform
ation available at the tim

e of its 
publication. W

hile efforts have been m
ade to be accurate, the in- 

form
ation contained in this docum

ent does not purport to cover all 
details or variations in hardw

are and softw
are, nor to provide for 

every contingency in connection w
ith installation, operation and 

m
aintenance. T

his docum
ent m

ay describe features not present in 
all hardw

are and softw
are system

s. 
G

E
 Fanuc A

utom
ation as- 

sum
es no obligation of notice to holders of this docum

ent w
ith re- 

spect to changes subsequently m
ade. 

G
E

 Fanuc A
utom

ation m
akes no representation or w

arranty, ex- 
pressed, im

plied, or statutory w
ith respect to, and assum

es no re- 
sponsibility for the accuracy, com

pleteness or usefulness of the in- 
form

ation 
contained 

in 
this 

docum
ent. 

N
o 

w
arranties 

of 
m

erchantability of fitness for purpose shall apply. 

T
he follow

ing are tradem
arks of G

E
 Fanuc A

utom
ation N

orth 
A

m
erica, Inc. 

A
larm

 M
aster 

PR
O

M
A

C
R

O
 

G
E

net 
Series 90 
M

odelm
aster 

ProL
oop 

W
orkm

aster 

C
IM

ST
A

R
 

Series Six 
L

ogicm
aster 

C
IM

PL
IC

IT
Y

 90-A
D

S 
Series T

hree 
C

IM
PL

IC
IT

Y
 Pow

erT
R

A
C

 
G

enius Pow
er T

R
A

C
 

H
elpm

ate 
C

IM
PL

IC
IT

Y
 

Series O
ne 

G
enius 

V
uM

aster 
Series Five 

©
 C

opyright 1993 G
E

 Fanuc A
utom

ation N
orth A

m
erica, 

Inc. 

A
ll R

ights R
eserved. 

S
afety C

onsiderations 

G
eneral W

arnings W
hen 

T
roubleshooting 

Stand clear of controlled equipm
ent w

hen pow
er is applied. If the 

problem
 is interm

ittent, sudden unexpected m
achine m

otion could 
occur, causing injury. 

A
lso reference N

FPA
 70E

 Part II for addi- 
tional guidelines for safety practices. 

N
ever reach into a m

achine to operate a sw
itch since unexpected 

m
otion could occur, causing injury. 

R
em

ove all electrical pow
er at the M

ain Pow
er D

isconnect to en- 
sure total pow

er rem
oval. 

A
lw

ays rem
ove pow

er before inserting or rem
oving m

odules, or 
before connecting I/O

 cabling. 
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P
reface 

T
his guide describes a logical sequence for troubleshooting your 

Series 90-30 program
m

able controller. 
It includes the procedure 

for changing or adding a E
PR

O
M

 or E
E

PR
O

M
 to your C

PU
. T

he 
Series 90-30 PL

C
 is a m

em
ber of the Series 90T

H
 fam

ily of pro- 
gram

m
able logic controllers from

 G
E

 Fanuc A
utom

ation. 

R
evisions to this T

roubleshooting 
G

uide 
T

his is the first release of this T
roubleshooting G

uide. Included are 
m

odels C
PU

 311,313,321,323,331 and 341. 

R
elated P

ublications 
Series 90T

m
-30 Program

m
able C

ontroller Installation M
anu- 

al (G
FK

-0356). 

Series 90T
H

 30 and 90-20 PL
C

 H
and-H

eld Program
m

er 
U

ser's M
anual (G

FK
-0402) 

L
ogicm

asterT
M

 90 Series 90-30 and 90-20 Program
m

ing 
Softw

are U
ser 's M

anual (G
FK

-0466) 

Series 90T
H

! 30/90 -20 Program
m

able C
ontrollers R

eference 
M

anual (G
FK

-0467) 

W
e W

elcom
e Y

our C
om

m
ents and 

S
uggestions 

A
t G

E
 Fanuc A

utom
ation, w

e strive to produce quality technical 
docum

entation. 
A

fter you have used this troubleshooting guide, 
please take a few

 m
om

ents to w
rite us w

ith your com
m

ents and 
suggestions. O

ur address is: M
anager T

echnical Publications, G
E

 
Fanuc A

utom
ation. PO

 B
ox 8106, C

harlottesville, V
A

 22906 

D
rake C

. Fink 
Sr. Staff System

s E
ngineer 
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Y
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O
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H
E

 F
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 C
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A
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F
O

LLO
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 T
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E
 P
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 W

IT
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H
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 C
O
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E
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T
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N
S

W
E

R
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T

H
E

 D
IR

E
C

T
IO

N
 O

F
 T

H
E

 
A

R
R

O
W

 

S
Y

M
B

O
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 U
S

E
D

 T
H

R
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U
G

H
O

U
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H
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 G

U
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A
R

E
 G

E
O

M
E

T
R

IC
A
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 C

O
D

E
D

 

A
 D

IA
M

O
N

D
 A

S
K

S
 A

 
Q

U
E

S
T

IO
N

 

A
 R

E
C

T
A

N
G

LE
 T

E
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Y

O
U

 T
O

 D
O

 S
O

M
E

T
H

IN
G

 

A
 N

U
M

B
E

R
E

D
 B

U
B

B
LE

 W
IT

H
 

A
N

 A
R

R
O

W
 IN

T
O

 T
H

E
 B

U
B

B
LE

 
IN

D
IC

A
T

E
S

 T
H

A
T

 T
H

E
 

P
R

O
C

E
D

U
R

E
 IS

 C
O

N
T

IN
U

E
D

 
A

T
 A

 C
O

R
R

E
S

P
O

N
D

IN
G

LY
 

N
U

M
B

E
R

E
D

 B
U

B
B

LE
 O

N
 T

H
E

 
IN

D
IC

A
T

E
D

 P
A

G
E

 N
U

M
B

E
R

. 

A
 N

U
M

B
E

R
E

D
 B

U
B

B
LE

 W
IT

H
 

A
N

 A
R

R
O

W
 O

U
T

 O
F

 T
H

E
 

B
U

B
B

LE
 IN

D
IC

A
T

E
S

 T
H

E
 

S
T

A
R

T
 O

F
 A

 P
R

O
C

E
D

U
R

E
 O

N
 

T
H

A
T

 P
A

G
E

.I 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 304 of 543



A
dding or C

hanging the 
E

E
P

R
O

M
 in the 90T

H
 -30 

A
pplication program

s are norm
ally developed in the C

PU
's R

A
M

 m
em

ory and executed 
from

 R
A

M
 m

em
ory. If additional program

 integrity is desired, or operation of the PL
C

 w
ith- 

out a battery is desired, an optional E
E

PR
O

M
 or E

PR
O

M
 can be installed in a spare socket 

(labeled PR
O

G
R

A
M

 PR
O

M
) on the M

odel 311/313 backplane or in a socket on the m
odel 

331/341 C
PU

 m
odule. E

E
PR

O
M

s can be w
ritten to and read from

. E
PR

O
M

s can be read 
w

hen installed in the PL
C

; how
ever, they m

ust be w
ritten to using an external PR

O
M

 pro- 
gram

m
ing device. 

Follow
ing is the procedure for adding or changing the E

E
PR

O
M

 or E
PR

O
M

. For clarity, the 
term

 PR
O

M
 is used to refer to either an E

E
PR

O
M

 or an E
PR

O
M

. 

1. 
R

em
ove pow

er from
 the system

. 

2. 
If 311/313 

R
em

ove all m
odules, including the pow

er supply. 

R
em

ove the plastic cover. 

3. 
If 331/341: 

R
em

ove C
PU

 from
 backplane. 

R
em

ove front plate and bezel. U
nsnap circuit board and rem

ove from
 case. 

4. 
If the socket is the type w

hich has a screw
 near the top edge (som

e versions of 311/331), 
loosen screw

 at top of PR
O

M
 socket (C

C
W

 tw
ist;). 

5. 
If present, rem

ove old PR
O

M
 from

 socket. R
eplace w

ith or install new
 PR

O
M

. 
O

rient 
the PR

O
M

 so the end w
ith a notch (the top of the prom

) 
is tow

ard the top edge of the 
backplane. Pin 

1 of the prom
 is the first pin on the left as you m

ove counter-clockw
ise 

from
 the notch. O

n the 311/331, correct installation orients the notch tow
ard the screw

. 

6. 
W

hen present, tighten screw
 at top of PR

O
M

 socket (C
W

 tw
ist). 

7. 
If 311/313: 

R
eplace the plastic cover. 

R
eplace all m

odules, including the pow
er supply. 

8. 
If 331 C

PU
: 

--1 

A
ssure jum

per JP1, located at the bottom
 of the PR

O
M

 socket, is in the 1-2 
position for E

PR
O

M
 

and the 3-2 position for E
E

PR
O

M
. 

T
his inform

s the 
C

PU
 firm

w
are w

hich type of device is present. 

9. 
If 331/341 C

PU
: 

R
eplace circuit board in case. 

R
einstall front plate and bezel. 

R
eplace C

PU
 in backplane. 
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-1- 
C

hanging the E
E

P
R

O
M

 
(continued) 

10. 
A

pply pow
er. T

he PL
C

 follow
s the flow

chart found in the "Pow
er-U

p Sequence" figure 
in the Pow

er-U
p and Pow

er-D
ow

n Section of the Series 90-30/90-20 Program
m

able 
C

ontrollers R
eference M

anual (G
FK

-0467) to determ
ine if a program

 w
ill be loaded 

from
 PR

O
M

 to R
A

M
. 

11. 
For the E

E
PR

O
M

 to be used by the C
PU

, the C
PU

 configuration m
ust be set to use E

E
- 

PR
O

M
 as the "Program

 Source". Y
ou m

ay use the L
M

90 C
onfiguration softw

are or the 
H

H
P to accom

plish this. 

12. 
T

o store the program
 in R

A
M

, you m
ay use either the H

and-H
eld Program

m
er or L

ogic- 
m

aster 90-30, R
ev 3.5 or higher. R

efer to the instructions in the H
H

P U
ser's M

anual 
(G

FK
-0402) for H

H
P. 

T
o use L

ogicm
aster 90-30, follow

 these instructions: 

Start the L
M

90-30 Program
m

er Package 

A
ctivate the U

tilities M
enu (F9) 

Select the E
E

PR
O

M
 function (F10) 

Select the W
R

IT
E

 operation 

V
erify the item

s you w
ant to w

rite to E
E

PR
O

M
 are selected. 

Press E
N

T
E

R
 to start the operation. R

efer to the L
ogicm

aster 90 Series 90-30 
and 90-20 Program

m
ing Softw

are U
ser 's M

anual (G
FK

-0466) 
for m

ore 
inform

ation. 
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N
otes and P

recautions 

1. 
W

A
R

N
IN

G
: D

o not discard the lithium
-m

anganese dioxide battery in fire. D
o not at- 

tem
pt to discharge the battery. T

he battery m
ay burst or burn or release hazardous m

ate- 
rials. 

D
ispose of the battery as you w

ould any hazardous m
aterial. 

2. 
C

A
U

T
IO

N
: A

fter a pow
er fault, the system

 w
ill com

e back on in the m
ode (ST

O
P, R

U
N

/ 
E

N
A

B
L

E
D

, R
U

N
/D

ISA
B

L
E

D
) in w

hich it w
as operating before pow

er loss, unless the 
pow

er up configuration specifies a particular m
ode. 

3. 
N

ot having a battery installed w
ill not prevent the PL

C
 from

 running. It w
ill generate a 

PL
C

 fault on pow
er cycle that prevents the PL

C
 from

 entering R
U

N
m

ode autom
atically. 

C
learing this fault w

ill enable the PL
C

 to be placed in R
U

N
 m

ode. 

4. 
T

o short the 'super cap' on a 311/321 PL
C

: 

R
em

ove pow
er from

 the system
. 

R
em

ove all m
odules, including the pow

er supply. 

R
em

ove the plastic face plate. 

Find com
ponent C

20 along the left edge of the m
odule. T

his is the 'super cap'. 
Short the positive (+

) and negative (-) leads of this device. 

R
eplace the plastic face plate. 

R
eplace all m

odules. 

R
estore pow

er to the system
. 

5. 
Supply (input) voltage tolerances for Series 90-30 pow

er supplies: 

IC
693PW

R
321: 

100 to 240 V
A

C
 

100 to 250 V
D

C
 (125 V

D
C

 nom
inal) 

IC
693PW

R
322: 

18 to 56 V
D

C
, 21 V

D
C

 
m

inim
um

 to start 
24 V

D
C

 O
R

 48 V
D

C
 nom

inal 

6. 
T

otal cable length m
ust not exceed 50 feet betw

een a C
PU

 rack and an expansion rack. 
L

ength m
ust not exceed 700 feet betw

een a C
PU

 rack and a rem
ote rack. N

o term
ination 

plug is needed on a one-rack system
. 
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INTRODUCTION 

Steel when immersed or covered in water has- a tendency to corrode (or rust) as the oxidized form 
is more stable than the metal. 

Because of this, precaution must be taken to stop or minimize the corrosion reaction to an 
acceptable level consistent with the design life of the structure. This is normally achieved by the 
use of protective coatings which control the corrosion reaction by isolating the steel from its 
surrounding environment. 

However, it is not practical to achieve a perfect coating and coating damage will always occur 
With time. Because of this, corrosion may occur at imperfections in the paint coating, causing 
further deterioration in the coating as well as loss of metal. 

As a result of this, the coating defects must be rectified by periodic maintenance or an additional 
method of protection used to prevent this deterioration and corrosion occurring. This additional 
protection is achieved by the cathodic protection system. 

CORROSION AND CATHODIC PROTECTION 

Corrosion is an electrochemical process in that it is accompanied by a flow of electrical current. 

Corrosion occurs on the surface of metals at active areas known as anodes, which are electrically 
continuous with less active or passive areas known as cathodes. The electric current flows from 
the anode through the electrolyte to the cathode, with the circuit being completed by the electrical 
continuity between the cathode and anode. In practice anodes and cathodes are generally part of 
the same metallic surface and individual anodic areas may be small. 

In applying cathodic protection an external current is applied to the surface so that the entire 
surface to be protected acts as a cathode. This involves the use of an auxiliary anode and when 
the current flow from this anode is sufficient, no part of the structure acts as an anode. 

An external source of direct current such as a transformer rectifier is used in conjunction with an 
anode consisting of material with a very slow corrosion rate. 

While it is the flow of current, which achieves the cathodic protection of the surface it is 
impractical to measure these currents over individual anodic areas to determine when cathodic 
protection has been achieved. However, with the flow of cathodic protection current, the 
structure becomes more negative with respect to the surrounding electrolyte. Because of this, it is 
possible to state values of metal/electrolyte potential at which corrosion does not occur. This 
metal/electrolyte potential is generally measured against a standard reference electrode, which 
allows a reproducible potential at which corrosion does not occur to be quoted. 
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Size: 

Coating:. 

Length: 

Location: 

Construction 
Drawings: 

PUMP DETAILS 

2 X 115.0 Kw submersible pumps. 

Enamel coated. 

NA 

Progress Road. Wacol. 
UBD 217 H5 

As per Contractor 
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CATHODIC PROTECTION DETAILS 

Type of Cathodic Protection: Impressed Current. 

Rectifier: Standard 24 Volt, 5.0 amp direct current output system incorporated in the stainless 
steel switchboard. Rectifier has a 240V supply from the stainless steel switch 
board distribution panel. 

Cathode: The cathode point is located on the discharge pipes in the reflux valve pit. The 
cathode point is where the cabling from the rectifier is attached to the structure 
under cathodic protection. 

Anodes: One silicone iron anode is suspended from the roof of the well . 

Test Points: Test points are installed on cathodically protected structures, to enable testing to 
ensure full protection of the pumps and pipes. On these pumps and pipes test 
points have been brought out to the cathodic protection test panel mounted in the 
No 1 variable speed drive bay in the rear of the switch board. 

Associated Drawings: 
Standard Rectifier Wiring Diagram Combined with Pump Station 
Drawings 

Associated Standards: 
AS/NZS 3000 2000 Electrical Installations 
AS/NZS 2832.1 1998 Cathodic Protection of Metals-Pipes and Cables 

Government Regulations: 
Queensland Electricity Safety Rules and Regulations 2002 
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PERFORMED TESTING 

(1) Natural Potential Survey. 

(2) Testing of Insulated Flanges, Joints. 

(3) Current Drain Survey. 

(4) Rectifier Loop Resistance. 

(5) Foreign Structure Interference Survey and Mitigation. 

(6) Final Potential Survey and Commissioning. 

Note: Attached copies of above testing can be found in Appendix A. 

CONCLUSION 

Full Cathodic protection has been achieved on these pumps and pipes. 

MAINTENANCE 

The cathodic protection system shall be maintained on, a regular basis after 
commissioning. The maintenance schedule recommended in AS2832.1 is as set 
out below. 

(a) Bi-monthly. 
(b) Six monthly. 
(c) Five yearly. 
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Potential commissioning data. 

Date: 08/08/2006. 

Unit set at 4 volts 0.6 amps. 

Potentials to copper sulphate reference cell. 

Potentials Natural On Off 
Pipe 1 -359mV -1323mV -910mV 
Pipe 2 -372mV -1332mV -900mV 

Interference Testing. 

On Off Swing 
Fence -625mV -625mV OmV 

Insulated Joints. 

The two insulated joints were tested. 

Pipe 1 Bolt to flange greater than 14 Megohms. Flange to flange .1 Kohms. 

Pipe 2 Bolt to flange greater than 17 Megohms. Flange to flange 1.5 Kohms 

Pipe 1 8 x % x 4 inch insulated bolts 

Pipe 2 8 x 1/4 x 4 inch insulated bolts 

Tested by J. Taylor. 
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Appendix .A 

(DOcuments attached) 

Structure potential levels (Form 37) 

Loop potentials. 

Standard cathodic protection unit Drg # xxxxxxxxx 

Submersible pump station general layout Drg #xxxxxxx 
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Loop Resistance I 

Brisbane Water Engineering Services 
Electrical Engineering Unit 

Cathodic Protection System Loop Resistance 

Cathodic Protection System_ : 

System Operating Volts: 

Date: 08th August 2006 

Progress Rd. SP302 Rectifier CPS226 

Progress Road Submersible Pump Station 
System Operating amps 0.6 

Test Voltage: Test Current: 
(volts) (amps) . 

4 0.6 
6 1.6 
8 2.1 

Loop Resistance 
(ohms) 

3.8095238 

4 8 ,. 

Voltage 

-a-Test Current: II 
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::Ailrff1111/0.111-. 
BRISBANE - 

PROJECT INSPECTION LOG 

Brisbane Water Projects Branch 
Construction Management 

PROJECT SITE: 

PROJECT NO 

CA-17a Factory Inspection Checks - Switchboard 
p 302- PRvaaz5s ?-0 

51-0(x 

Item 
No. 

Activity Description Inspection Results Date 
Accepted Initial Pass Fail N/A 

_ 
1 

. 2 
' 3 

4_____ 

_-.-- 
6 

.L7 
8 

9 

10 
11 
12 
13' 
14 
15 

16 
17 

.18 
T.6.-- 
20 
21 ___..... 
22 

_ ... . 

23_ 

24 
25 
26 
27 
2.8 

29' _ _...... 
30 

- - . 
31 
32 
33 
34 ... _ .. 

35 
36 
37 

Location Correct as per Contract Drawing 
Orientation Correct . _ 

Material/Finish-as per Specification 
Un.authorised Modifications 
iG,T,0,-13-olis-Fitied / Tight 
IP Rating as per Specifications 
Panel Layout as per Drawing.s. $tLlt- 1.104r-5 
Labelling -. Wording, Size, Fixing, Material, Level 5,4,S4>-.5_ 
Enclosure Free of Debris 

._ 

Components Fated are as Specified 
Main Switches/Circuit Breakers/Fuses Sizes OK 
Thermal Overload's Appropriately Set _5_0._ .1...9ct 
CT Ratios are as Specified 

. c.so.-1-4t.. 
Metering Fuses Fed off Line Side Main Sw & CT's 
Equip Fed from Line Side is Appropriately Labelled 
Neutral & Earth Connections not in CT Section 
All Neutral Connections are Actessible 
MEN Connections Provided 

- Earth Bar/Earth Connections Fitted & OK . 

Check Phasing of Circuits 
Cores Ferruled & Numbered 

. 

Colour Coding of Wiring as per Spec. 
Terminals Identified per Dwg, and Spares Provided 
Indicators Fitted with Correct Coloured 'Bezels 
Selector Switches Engraved Correctly SI-N,A...\,Itt:y 
Main Switches Lockable/Defeatable as per Spec. 

. Terminals & Bu.sbar Connections Tight 
Busbars appropriately shielded - S.,..14eXt.5 ... 
Check internal access & routes for field cabling 
Check Operation of Meth & Key InterloCki 
Check Operation and Orientation of Door Handl_ ,es 

Circuit Breakers Isolate Stated Circuits S;';41%., wk., 

Y 
X 
X 
v... 

. 

.X 

2j - 02-Zoo& 
V . 

. .V v .. ...._ V. 
... 

-..! 
Ae: 
V . 

k.LC 
./ . 

V 
v . 

.../ 

../ 
../ 
,." 

....../___ 
4./ 

_V. 

v 
.../ 

V./ 
. .... 
V. .... . . . 

.. 

..../. . 

. ... ..... 
V .... . ./ 
./ . . . 

V 
. i ' 

./ . 

V. 

fi. 
... 
.../ 

./ 
.. 

V 

I/ 

IX. 

_X. 

_X 
Y 

V 
V 
)? 

X 
Y 
,..X 

_X 

-Y' 
Y. 

X 
X 
y 
X 

X 
--X 

_y . 

X 

X 
.X 
X 

-_..)( 

.A- 

X 
X. 

y. 
.._ 

. 

X. 

V 

_ 

_ 

_ 

. 

V 

- 

. 

X 

_ 

X 

V.... _ . ._ . 

V 
V. 
.v 

. . V. ,/ 
...V.'.. 

V. 
V. 

!./ .. 

.. 

. . 

-,./ 
.v. . 

V 
7 

. ./. ,/ 
V 
V 
... 
..e' 
V 
v, 
V 

- 
. 

V 
,/ 
V 

ELCB's Tested 
Test Sheets Provided for Insulation Tests 
Test Sheets Provided for Earth Continuity Tests 

. - "As Built Drawings Marked Up i 
Legend & Drawings Secured in Enclosure __$,A,14.15ktio, 

Laptop Support Tray Provided . 

Sunshields Fitted with IP56 Maintained 
Door Locks as Required - . 

Manual Functions Tested . 

- 

. 

Outlets fitted to Sw/Bd as required . 

Surge Diverter earihed to adjacent stud. 
Switchboard Lights Operate OK 
Adequate access to RTU comms plug's 
AlGland Entries Seed - No Spit GlandPlates 
Level Plaque on Switchboard 
Test Certificate Provided 
Safety Check 

' 

. 
38 

. 39 
40 

.. _ 
41 
42 _____ 
43 
44 

___ 
45 
46 
47 
48 
49 

Doc Id: 

Printed: 

Note: 

004799 Active Date: 28 November 2005 
2/03/2006 Owner-Wamer Robson 
Printed copies of this document should be verified for currency against the published electronic copy. 
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lft Mil 
I 

BRISBANE 
WATER 

PROJECT INSPECTION LOG 

Brisbane Water Projects Branch 
Construction Management 

FACTORY INSPECTION CHECKS - SWITCHBOARDS 

Summary Sheet 
Use this page to summarise item numbers that require further attention. 

PROJECT. SITE: 
PROJECT No: 

Item 
No. 

Summary of Inspection 

V't 
7' 

TiP " 
5 - 

L9.4At.- L_Pt 

. 0 

>r: P7? (I/ 

Site pre-commissioned by (Electrical Inspector) 

Name: e- ' 

Signature: 

Date: - 

Doc Id: 

Printed: 

.Note: 

004799 Active Date: 28 November 2005 

28/02/2006 Owner: Warner Robson 

Printed copies of this document should be verified for currency against the published electronic Copy. 

Brisbane Water Confidential 
Page 2 of 2 
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r==C-11141111.53411=--- 

PROJECT INSPECTION LOG 

Brisbane Water Projects Branch 
Construction Management 

FACTORY INSPECTION CHECKS - SWITCHBOARDS 

Summary Sheet 
Use this page to summarise item numbers that require further attention. 

PROJECT SITE: 
PROJECT No: 

SP 302 Progress Road 
STQX 6226 

Item 
No. 

Summary of Inspection 

7 

8 

12 
13 
20 
25 
28 
32 
37 
45 
47 

Surcharge Imm. Relay located in common control section 
(i) Local/Remote label on switch 
(ii) Change Label "LIGHTNING ARRESTORS" to "SURGE DIVERTERS" 

ATS Labelling "NORMAL SUPPLY MAIN SWITCH" and "GENERATOR MAIN SWITCH". 
To be confirmed on site when Switchboard and pumps installed 
800/5 Type T 

Site specfic 
see item 8(i) 
additional shielding around the terminal side of ATS 
To be tested and confirmed on site 
Confirm when site is operational 
RTU to be lowered 20mm and moved to the right to allow for removal of cover 
TBA 

,, 

Site pre-commissioned by (Electrical Inspector) 

Name: \f.\., 

Signature: 

Date: - - 

Doc Id: 004799 Active Date: 28 November 2005 Brisbane Water Confidential 

Printed: 2/03/2006 Owner: Warner Robson Page 3 of 3 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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WATER . 

PROJECT INSPECTION LOG 

Brisbane Water Projects Branch 
Construction Management 

PROJECT SITE: 

PROJECT NO. 

CA-17a Factory Inspection Checks - Switchboard 
9a5:>641..sus5 

cirGzig, 

Item 
No. 

Activity Description Inspection Results Date 
Accepted 'Initial Pass Fail NIA 

1 Location Correct as per Contract Drawing N./ 
V 

-.Z.%-- cl - cr, li C 

2 Orientation Correct 
3 
4 

Material/Finish as per Specification 
Unauthorised Modifications 

5 . 

6 
Anchor Bolts Fitted / Tight 

-/ 
IP Rating as per Specifications 

7 

8 

9 

10 

Panel Layout as per .Drawings < ., , ,:, 4 . . 

I Labellirlg - Wording,. Size, Fixing, Material, Level. j.itAc4 
n Eclosure Free of Debris 

Components Fitted are as Specified . 

11 

12 
Main Switches/Circuit Breakers/Fuses Sizes OK 
Thermal Overloads Appropriately Set ,6,,,.-v,\-_i,v .. 

Ni". 

....,' . 

f 
.._ 13 

14 
CT Ratios are as.Specified ' , -1.,.3.,e_ , 

Metering Fuses Fed off Line Side 14,3kit-&04 & CT's 
15 Equip Fed from Line Side is Appropriately Labelled takk. 
16 Neutral Neutral & Earth Connections not in CT Section 
17 
18 
19 

All Neutral Connections are Accessible Z.. 
MEN Connections Provided 
Earth Bar/Earth Connections Fitted & OK 

20 Check Phasing of Circuits V.... -;,_ 

.1 
../ 

./.-- 

./ 

< 
.7 

- 

V 

__ 

./ 
21. 
22 
23 
24 , 

25 

_,,,as,,.. 

Cores Ferruled & Numbered 
Colour Coditig of Wiring as per Spec. 

___ 
..... ___ 

_ 

---- 

Terminals Identified per Dwg. and Spares Provided 
Indicators Fitted with Correct Coloured Bezels 
Selector Switches Engraved Correctly 1..j01,-cs, 

26 Main Switches Lockable/Defeatable as per Spec. 
27 
28 
29 

....- 

Terminals & Busbar Connections Tight . 

Busbars appropriately thiefdeCI < --1-3,-J' ...__ 
Check internal access & routes for field cabling 

_ _ _ _ _ 
, 

30 
31 

Check Operation of Mech & Key Interlocks 
- 

Check Operation and Orientation of Door Handles 
32 
33 
34 

Circuit Breakers Isolate Stated Circuits flx,_ Vs.1,,, 
ELCB's Tested 
Test Sheets Provided for Insulation Tests i 

, 
_ 

___ ___ 
___ 

35 Test Sheets Provided for Earth Continuity Tests . 

.44e/ 

4.- 

7 
1_ 

1. - 

.___ 

36 
37 
38 

"As Built" Drawings Marked Up 
Legend & Drawings Secured in Enclosure ,fsp_..i,js.z.-t- 
Laptop Support Tray Provided 

_ 

39 
40 
41 
42 

Sunshields Fitted with IP56 Maintained 
Door Locks as Required . 

Manual Functions Tested 
Outlets fitted to Sw/Bd as required 

___ _ 
43 
44 

Surge Diverter earthed to adjacent stud. . 

Switchboard Lights Operate OK - 

/ 
-i 

.i.... / 
--."-- 

.. 

. 

_ 

45 
. 46 

47 
48 
49 

Adequate access to RTU comms plugs 4e.s.. I.h.vc:. 
All Gland Entries Sealed - No Split Gland Plates 5 
Level Plaque on Switchboard -re,t-1 .c;,.....i,,,-,. 
Test Certificate Provided 
Safety Check 

./ 
_ .. _. 

Doc Id: 004799 Active Date: 28 November 2005 
Printed: 28/02/2006 Owner: Warner Robson 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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MCT 10 Set-up Software 
MCT 10 Set-up Software Project - SP302 Pumptssp Thursday, March 22, 2007 

IIIGroup Folder. Project 

Drive Name: SP302_Puinpl 

Connected Drive Information Database Information 
Drive Series: VLT 8000 VLT 8000 

Drive Type: 8152 380V-480V 8152 380V-480V 

SW Version: 1.51 I.5x 

Communication Option: None None 

Application Option: None None 

Drive Address: 1 

Driver Name: Serial Com 

Description 

Parameter Group: Operation and display 

ID Name Setup 1 Unit 
001 Language English 

002 Active setup Setup I 

. 003 Setup copy No copy 

004 Lcp copy No copy 

005 Custom readout 100.00 

006 Cust. read. unit 

007 Large readout Frequency [Hz] 

008 Small readout I Reference [unit] 

009 Small readout 2 Motor current [A] 

. 010 Small readout 3 Power [kW] 

011 Unit of loc ref Hz 

012 Hand start bttn Enable 

Stop button Enable 013 
014 Auto start bttn Enable 

015 Reset button Enable 

016 Data change lock Not locked 

017 Power up action Auto restart 

Parameter Group: Load and motor 

ID Name Setup 1 ' Unit 
100 Config. mode Open loop 

101 Vt charact. Aeo function 

102 Motor power 110.00 kW 

103 Motor voltage 380 V 

104 . Motor frequency 50 Hz 

105 Motor current 214.74 A 

106 Motor nom. speed 1480 RPM 

107 Auto motor adapt No ama 

108. Vt start volt V 

109 Resonance damp. 100 % 

110 High start torq. 0.0 s 

111 Start delay 0.0 s 

112 Motor preheat Disable 
113 Preheat dc CUR. 50 % 

114 Dc brake current 50 % 

115 ' Dc braking time 10.0 s 

116 Dc brake cut-in 0.0 Hz 

117 Mot.therm protec Etr trip I 

118 Motor pwr fact 0.75 

119 Load comp lo spd 100 % 

120 Load comp hi spd 100 % 
121 Slip compensat. 100 % 
122 Slip time const. 0.50 s 
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MCT 10 Set-up Software Project - SP30? Pumpl.ssp Thursday, March 22, 2007 

123 Stator resist Ohm 

124 Stator react. Ohm 

Parameter Group: References and limits 

ID Name Setup 1 Unit 
201 Min. frequency 0.0 Hz 

202 Max. frequency 50.0 Hz 

203 Reference site Linked to hand/auto 

204 Min. reference . 0.000 

205 Max. reference 50.000 

206 Ramp up time 60 s 

207 Ramp down time 120 s 

208 Autoramping Enable 

209 JOg frequency 10.0 Hz 

210 Ref. function Sum 

211 Preset ref. 1 0.00 

212 Preset ref. 2 0.00 % 
213 Preset ref. 3 0.00 % 
214 Preset ref. 4 0.00 % 
215 Curr limit motor 212.0 A 
216 Freq bypass b.w. 0 Hz 

217 Bypass freq. I 120.0 Hz 

218 Bypass freq. 2 120.0 Hz 

219 Bypass freq. 3 120.0 Hz 

220 Bypass freq. 4 120.0 Hz 

221 Warn. current lo 0.0 A 
222 Wam. current hi *** ***** A 
223 Warn. freq. low 0.0 Hz 

224 Warn. freq. high 120.0 Hz 

225 Warn. low ref. -999,999.999 

226 Warn. high ref. 999,999.999 

227 Warn. low fdbk -999,999.999 

228 Warn. high fdbk 999,999.999 

229 Initial ramp 0.0 s 

230 Fill rate 0.000 

231 Filled setpoint 0.000 

Parameter Group: Inputs and outputs 

ID Name Setup 1 Unit 
300 Digital input 16 Reset 

301 Digital input 17 Freeze reference 

302 Digital input 18 Start 

303 Digital input 19 Reversing 

304 Digital input 27 Coast inverse 

305 Digital input 29 Jog 

306 Digital input 32 No operation 

307 Digital input 33 No operation 

308 Ai [V] 53 funct. Reference 

309 Ai 53 scale low 0.0 V 
310 Ai 53 scale high 10.0 V 
311 Ai [V] 54 funct. No operation 

312 Ai 54 scale low 0.0 V 
313 Ai 54 scale high " 10.0 V 
314 Ai [mA] 60 funct Reference 

315 Ai 60 scale low 4.0 mA 
316 Ai 60 scale high 20.0 mA 
317 Live zero time 10 

318 Live zero funct. No function 

319 Ao 42 function Motor cur. 0- 20 ma 

320 Ao 42 pull scale 5000 Hz 
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MCT 10 Set-up Software Project - SP302 Pump1.ssp Thursday, March 22, 2007 

321 Ao 45 function Out. freq. 0- 20 ma 

322 Ao 45 pull scale 5000 Hz 

323. Relay I function Mann 

324 Relayl on delay 0 s 

325 Relayl off delay 0 s 

326 Relay 2 function Running 

327 Pulse ref. max 5000 Hz 

328 Pulse fdbk. max. 25000 Hz 

Parameter Group: Special functions 

ID Name Setup 1 Unit 
400 Reset function Manual reset 

401 Autorestart time ' 10 s 

402 Flying start Disable 

403 Sleep mode timer 301 s ' 

404 Sleep frequency 0.0 Hz 

405 Wakeup frequency 50.0 Hz 

406 Boost setpoint 100 % 

407 Switch freq. ****** ** kHz 

408 Noise reduction Asfm 

409 Funct. low curr. Warning 

410 Mains imbalance Trip 

411 Funct. overtemp. Trip 
412 Overload delay 61 

413 MM. feedback 0.000 

414 Max. feedback 100.000 

415 Ref. /fdbk. unit % 

416 Feedback cony. Linear 

417 2 feedback calc. Maximum 

418 Setpoint 1 0.000 

419 Setpoint 2 0.000 

420 Pid nor/inv.ctrl Normal 
421 Pid anti windup Enable 

422 Pid start value 0.0 Hz 

423 Pid prop. gain 0.30 

424 Pid integr. time 9,999.00 

425 Pid cliff. time 0.00 

426 Pid cliff. gain 5.0 

427 Pid filter time 0.01 

433 Motor alt. time 0 h 

434 Motor alt. func. Ramp 

483 Dyn dc-link comp Enable 

Parameter Group: Serial communication 

ID Name Setup 1 Unit 
500 Protocol Fc 

501 Address 1 

502 Baud rate 9600 baud 

503 Coasting Logic or 

504 Dc brake Logic or 
505 Start Logic or 

506 Reversing Digital input 

507 Select. setup Logic or 

508 Select. speed Logic or 

533 Displ.text linel 
534 Displ.text line2 

555 Bus time inter. 60 

Ai 556 Bus time funct. No function 

Mir 570 M.bus par./frame No parity/ I stopbit 

571 M.bus com.time. 100 MS 
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MCT 10 Set-up Software Project - SP302_Pumpl.ssp Thursday, March 22, 2007 

Parameter Group: Technical functions 

ID Name Setup 1 

618 Reset kwh count Do not reset 

619 Reset run. hour Do not reset 

620 Operation mode Normal operation 

Unit 
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MCT 10 Set-up Software 
MCT 10 Set-up Software Project - SP302 Pump2.ssp Thursday, March 22, 2007 

Group Folder: Project 

Drive Name: SP302_Pump2 

Connected Drive Information Database Information 
Drive Series: VLT 8000 VLT 8000 

Drive Type: 8152 380V-480V 8152 380V-480V 

SW Version: 1.51 I.5x 

Communic.ation Option: None None 

Application Option: None None 

Drive Address: 1 

Driver Name: SerialCom 

Description 

Parameter Group: Operation and display . 

ID Name Setup 1 Unit 
001 Language English 

002 Active setup Setup I 

003 Setup copy No copy 

004 Lcp copy No copy 

005 Custom readout - 100.00 

006 Cust. read. unit % 

007 Large readout Frequency [Hz] 
008 Small readout 1 Reference [unit] 
009 Small readout 2 Motor current [A] 
010 Small readout 3 Power [kW] 
011 Unit of loc ref Hz 

012 Hand start bttn Enable 

Aft 013 Stop button Enable 

Mir 014 Auto start bttn Enable 

015 Reset button Enable 

016 Data change lock Not locked 

017 Power up action Auto restart 

Parameter Group: Load and motor 

ID Name Setup 1 Unit 
100 Config. mode Open loop 

101 Vt charact. Aeo function 

102 Motor power 110.00 kW 

103 Motor voltage 380 * V 
104 Motor frequency 50 Hz 

105 Motor current 214.74 A 

106 Motor nom. speed 1480 RPM 

107 Auto motor adapt No ama 

108 Vt start volt V 
109 Resonance damp. 100 

110 High start torq. 0.0 s 

1 1 l Start delay 0.0 

112 Motor preheat Disable 

113 Preheat dc curr. 50 

114 Dc brake current 50 

115 Dc braking time 10.0 s 

116 Dc brake cut-in 0.0 Hz 

117 Mot.therm protec Etr trip I 

118 Motor pwr fact . 0.75 

Load comp lo spd 100 % 119 
120 Load comp hi spd 100 % 

121 Slip compensat: 100 % 

122 Slip time const. 0.50 s 
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MCT 10 Set-up Software Project - SI3302 Pump2.ssp Thursday, March 22, 2007 

123 Stator resist Ohm 
124 Stator react. Ohm 

Parameter Group: References and limits 

ID Name Setup 1 Unit 
201 Min. frequency 0.0 Hz 
202 Max. frequency 50.0 Hz 
203 Reference site Linked to hand/auto 
204 Min. reference 0.000 
205 Max. reference 50.000 

206 Ramp up time 60 s 

207 Ramp down time 120 

208 Autoramping Enable 
209 Jog frequency 10.0 Hz 
210 Ref. function Sum 

211 Preset ref. 1 0.00 

212 Preset ref. 2 0.00 % 
213 Preset ref. 3 0.00 .% 
214 Preset ref. 4 0.00 % 
215 Curr limit motor 212.0 A 

216 Freq bypass b.w. 0 Hz 
217 Bypass freq. I 120.0 Hz 
218 Bypass freq. 2 . 120.0 Hz 
219 Bypass freq. 3 120.0 Hz 
220 Bypass freq. 4 120.0 Hz 
221 Warn. current lo 0.0 A 

222 Warn. current hi * ***** ** A 
223 Warn. freq. low 0.0 Hz 
224 Warn. freq. high 120.0 Hz 
225 Warn. low ref. -999,999.999 
226 Warn. high ref. 999,999.999 
227 Warn. low fdbk -999,999.999 
228 Warn. high fdbk 999,999.999 

229 Initial ramp 0.0 

230 Fill rate 0.000 
231 Filled setpoint 0.000 

Parameter Group: Inputs and outputs 

ID Name Setup 1 Unit 
300 Digital input 16 Reset 

301 Digital input 17 Freeze reference 
302 Digital input 18 Start 

303 Digital input 19 Reversing 
304 Digital input 27 Coast inverse 

305 Digital input 29 Jog 
306 Digital input 32 No operation 
307 Digital input 33 No operation 
308 Ai [V] 53Tunct. Reference 
309 Ai 53 scale low 0.0 V 
310 Ai 53 scale high 10.0 V 
311 Ai [V] 54 funct. No operation 
312 Ai 54 scale low 0.0 V 
313 Ai 54 scale high 10.0 

314 Ai [mA] 60 funct Reference 
315 Ai 60 scale low 4.0 mA 
316 Ai 60 scale high 20.0 mA 
317 Live zero time 10 s 

318 Live zero funct. No function . 

319 Ao 42 function Motor cur. 0- 20 ma 

320 Ao 42 puts scale 5000 Hz 
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MCT 10 Set-up Software Project - SP302 Pump2.ssp Thursday, March 22, 2007 

321 Ao 45 function Out. freq. 0- 20 ma 

322 Ao 45 puls scale 5000 Hz 

323 Relay I function Alarm 

324 Relayl on delay 0 s 

325 Relayl off delay 0 s 

326 Relay 2 function Running 

327 Pulse ref: max 5000 . Hz 

328 Pulse fdbk. max. 25000 Hz 

Parameter Group: Special functions 

ID Name Setup 1 

400 Reset function Manual reset 

401 Autorestart time - 10 

402 Flying start Disable .. 

403 Sleep mode timer 301 

404 Sleep frequency 0.0 

405 Wakeup frequency 50.0 

406 Boost setpoint 100 

407 Switch freq. 

408 Noise reduction Asfm 

409 Funct. low curr. Warning 

410 Mains imbalance Trip 

411 Funct. overtemp. Trip 

412 Overload delay 61 

413 MM. feedback 0.000 

414 Max. feedback 100.000 

415 Ref./fdbk. unit % 

416 Feedback cony. Linear 

417 2 feedback calc. Maximum 

418 Setpoint I 0.000 

419 Setpoint 2 0.000 

420 Pid nor/inv.ctrl Normal 

421 Pid anti windup Enable 

422 Pid start value 0.0 

423 Pid prop. gain 0.30 

424 Pid integr. time 9,999.00 

425 Pid cliff. time 0.00 . 

426 Pid diff. gain 5.0 

427 Pid filter time 0.01 

433 Motor alt. time 0 

434 Motor alt. func. Ramp 

483 Dyn dc-link comp Enable 

Parameter Group: Serial communication 

ID Name Setup 1 

500 Protocol Fc 

501 Address 1 

502 Baud rate 9600 baud 

503 Coasting Logic or 

504 Dc brake Logic or 

505 Start Logic or 

506 Reversing Digital input 

507 Select. setup Logic or 

508 Select. speed Logic or 

533 Displ.text linel 

534 Displ.text line2 

555 Bus time inter. 60 

556 Bug time funct. No function 

570 M.bus par./frame No parity/ 1 stopbit 

571 M.bus com.time. 100 

Unit 

Hz 

Hz 

kHz 

Hz 

MS 
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MCT 10 Set-up Software Project - SP302 Pump2.ssp Thursday, March 22, 2007 

Parameter Group: Technical functions 

ID Name Setup 1 

618 Reset kwh count Do not reset 

619 Reset run. hour Do not reset 

620 Operation mode Normal operation 

Unit 
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ill Collie - SP302 Progrss Rd #2 - VFD Settings Pump No 1 and No. 2.xls Page 1 

Author: Leighton Contractors (LCPL) / Brisbane Water (8W) 
Date: 18-May-05 
Issue: As Built rev 1 

SP298 SEWAGE PUMP STATION LYTTON ROAD 

Variable Speed Drive - Pump No 1 and No 2 Parameter Settings 

Control Systems Paramers 
Motor Pinve(Settings (non NCSLJ 

1,,e A Se.e.7)., 

a 798" 
No. Name Setup 1 Setup Comment 

1 anguage English Eng !is 
2 ctive Setup Multi Setup Multi Setu ocal / Remote 
3 pying of Setup No COP No Cop, 
4 CP cow No Cop No Cop 
5 ustom readout 100 1 

1 6 ust.read. Unit % 0/ 
B mall readout 1 Ext Reference f% Ext Reference 1% Display 
9 mall readout 2 Motor Current IA Motor Current IA IP isplay 
10 mall readout 3 Power 1k Power fk Display 
11 nit of loc ref H 

1-1 Display 
12 and start button Disable Disabl= eypad Disable 
13 top button Disable Disabl = eypad Disable 
14 uto start button Disable Disabl= eypad Disable 
15 eset button Enable Enabl 
16 Data change lock Not Locke Not Locke 
1 . r U t ut 

100 onfig. Mode -'::0044.tilkinii t(1...i.fro.,:g,t 
101 t Charact. ' .. '1... . A okseiturielfeir ..., A tri -, Irk t. '..7 
102 otor Power >a61° . Ali' .". 
103 otor Voltage 400 40'I 
104 otor Frequency 50 H. 50 H 
105 otor Current , :1:7?; - .. 

106 otor Nom. Speed - il'' l Riz.,:-.: 1--1 :1 R2:?7,,4 

107 uto Motor Adapt. No AM No AM 
108 ultim. Startvolt 11.3 11.3 
109 esonance Damp / 
110 igh start torque 

' 

111 tart delay 0.0 0.0 
112 otor Preheat Disable Disabl 
113 reheat dc current ' -' -.:/-T .. 

114 D c brake current t x -t CI- - - r. F- 

115 Dc braking time -....;-,. ' 10.1'q - 7 f.7 ,:c1. 

116 D c brake cut-in ".. .- ',.ii 
117 ot. Therm protect 2 teitms .:. c:-.1.31 .'t...,,,,111;',Aarr, It: 
118 ot.Power Factor 'i 4.* - .:. ,5.e; I 

123 ot. Stator Resistance '-- t',.;" t,'.;.i.iwn .,,': 2..1-8 .3i:,:. 
124 or . , .11 ..,, rr 
200 requency range 0-120H. 0-120 H 
201 in. Frequency ' 2,, t. 2=' .' 
202 ax Frequency 

, 
5:14 -it ' -.. ==.7, =-1 

203 - eference Site Linked to handlaut. Linked to hand/au .1 
204 in. Reference OH. OH .1 
205 ax. Reference 50 H .1 50 H 
206 ' amp Up time 

. - 83:- 

*stz:: 16s 4vtOtt-r4 rktts );(bNi NlikSkiktiek q.(10 

iDi 
9(13 vt katart4.4 Ntkels 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 342 of 543



Bill Collie - SP302 Progrss Rd #2 - VFD Settings Pump No 1 and No. 2.xls 

No. Name Setup 1 Setup 4 Comment 0 

207 /Ramp Down time -ilr 
208 Autoramping Enable Enabld 
209 Jog Frequency 25.0 Hz 25H 4 
210 Ref. Function Ext / Preset Ext / Prese I- un at Max 

j 

211 Preset Ref. 1 100.00% 0.00' .1- un at Max 
212 preset Ref. 2 0.00% 0.000/. 
213 Preset Ref. 3 0.00% 0.007. 10 
214 Preset Ref. 4 0.00%\ 0.009'.1 
215 Current Limit Motcr .....:--7:12A * 
216 ;req. Bypass b.w. Off 
217 Bypass Freq. 1 120.0 Hz 120.0 1 

218 Bypass Freq. 2 120.0 Hz 120.0 . 
219 Bypass Freq. 3 120.0 Hz 120.0 H. 
220 /Bypass Freq. 4 120.0 Hz 120.0 4 
221 Warn. Current lo -*.-!.:* 'MIA 
222 Warn. Current Hi 
223 \Nam. Freq. Low 0.0 Hz 0.0 
224 Warn. Freq. High 120.0 Hz 120.0 . 

225 Warn. Low Ref. -999999.999 -999999.99 
226 Warn. High Ref. 999999.999 999999.99 

ss_ 

227 Warn. Low Fdbk -999999.999 -999999.99* 
228 Warn High Fdbk 999999.999 999999.99 
229 nitial Ramo Off 
300 Digital Input 16 Reset Rese - eset 
301 Digital Input 17 Freeze Reference Freeze Referen : 
302 Digital Input 18 Start Sta - un Command 
303 Digital Input 19 No Operation No OPerati 

I 

304 Digital Input 27 Safety interlock Safety Inter!. 
305 Digital Input 29 Preset Reference On No Operatio - un at Max 
306 Digital Input 32 Setup Select LS& Setup Select LS: .,e Selection 
307 Digital Input 33 No Operation No Operatio 
308 ,Ai JVI 53 Funct No Operation Referen - ocal Speed 
309 Ai 53 Scale Low 0.0V 0.0 
310 Ai 53 Scale High 10.0V 10.0 
311 Ai IA 54 Fund. Thermistortiiput . ' TherrniStorinpu ermistor Input 
312 Ai 54 Scale Low 0.0V 0.0 
313 Ai 54 Scale High 10.0V 10.0 
314 Ai ImAl 60 Funct. Reference No Operatio -emote Speed 
315 Ai '60 Scale Low 4.OmA 4.0m 
316 Ai 60 Scale High 20mA 20 
317 _ive Zero Time 10 s 10 
318 wive Zero Funct. No Function No Functi 
319 Ao 42 Function Drive in Auto mode Drive in Auto mod- a rive in Auto 
320 Ao 42 Puls scale 5000 Hz 5000 H. 
321 ftko 45 Function Out.Freq. 4-20mA Out.Freq. 4-20m speed Feedback 
322 Ao 45 Puts Scale 5000H; 5000H 
323 Relay 1 Function Ready Read , FD Ready 
324 Relay 1 On Delay Os 0- 
325 Relay 1 Off Delay Os o - 

326 Relay 2 Function Running Runnin FD Running 
327 Pulse Ref. Max 5000 Hz 5000 H. 
328 Pulse Fdbk Max 25000Hz 25000 an't see on Keypad 
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Bill Collie - SP302 Progrss Rd #2 - VFD Settings Pump No 1 and No. 2.xls Page 3 

No. Name Setugl Setu Comment I 

400 'Reset Function Manual Reset Manual Rese 
401 fkutorestart time 10s 1. - 

402 Flying Start Disable Disabl: 
403 Sleep Mode Timer Off Of 
404 Sleep Frequency 0.0Hz 0.0H. 
405 iNakeup Frequency 25Hz 30H. 
406 Boost Setpoint 100% 100% 
407 Switch Freg. 3.0kHz 3.0k 
408 loise Reduction Fixed Switching Freq. Fixed Switching Freq 
409 Funct. Low Curr. Warning Wamin 
410 Mains Failure Trip Tri. 
411 Fund. Overtemp. Trip Tri 
412 Overload Delay I5 .1.i . .- 

413 Min. Feedback 0% 0' .1 

414 Max. Feedback 100% 100' .1 

415 Ref./Fdbk. Unit % iiI 
416 Feedback Cony. Linear Linea 
417 2 Feedback Calc. Maximum Maximu 
418 Setpoint 1 0 1 

419 Setpoint 2 0 
420 Pid nor/inv. Ctrl Normal Norma 
421 Pid Anti Windup Enable Enabl . 
422 ?id Start Value 0.0Hz 0.0 . 

423 ?id Prop. Gain 1.5 1.- 
424 Pid Inteqr. Time 9999 9 
425 'id Diff. Time 0.0s 0.0-I 
426 ?id Diff. Gain 5 -I 
427 Pid Filter Time 0.01s 0.01-! 
433 Motor Alternation time Off I 

434 Motor Alteration Function Ramp Ram' 

483 
Dynamic DC link 
compensation Enable Enabl. 

500 \Protocol FG F 
501 Address 001 001 
502 Baud Rate 9600 96" $ 

503 Coasting Logic or Logic o 
504 Dc Brake Logic or Logic o 
505 Start delay Logic or Logic o 
506 Reversing Digital Input Digital Inpu 
507 Select Setup Logic or Logic o 
508 Select Speed Logic or Logic o 
533 \Displat Text 1 

534 Display Text 2 
555 Sus Time Inter. 60s 60- 
556 Bus Time Funct. No Function No Functio 
560 I2 Over. Rel. Time Off Of ot on VII 8000AQUA 
565 Fin Time Inter. 60s 60- ot on VLT 8000AQUA 
566 rIn Time Fund. No Function No Functio ot on VLT 8000AQUA 
618 /Reset kwti count Do not Reset Do not Rese 
619 Reset run hour Do no Resell Do no Rese 
620 Operation Mode Normal Operation Normal Operatic) 
700 Relay 06 Function Drive in Rem. Ref No Operatio 
701 Relay 06 On Delay Os 0- 
702 Relay 06 Off Delay Os 0- 
703 'relay 07 Function Running Runnin. 
704 Relay 07 On Delay Os 0 - 
705 Relay 07 Off Delay Os 0 - 
706 Relay 08 Function 'Drive in Rem. Ref Drive in Rem. Re 
707 Relay 08 On Delay Os 0 - 
708 Relay 08 Off Delay Os 0 
709 Relay 09 Function Drive in Rem. Ref Drive in Rem. Re 
710 Relay 09 On Delay Os 0 
711 Relay 09 Off Delay 0$_ 0 =1 
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Brisbarie 
Water 

BRISBANE WATER 
,Network Control Systems 

FACTORY ACCEPTANCE TEST (FAT) 

TEST DOCUMENT 

SPSV3 - Sewage Pumping Station 

Submersible 3 Pumps With VSD 

Project & Commissioning Details 
Date Commissioned 2?1'2)66 - t13 itiK, 
Project Manager 

Construction Manager . 

Electrical Inspector (3 i Co lkie 
RTU Programmer (NCS) 

Ge1C15t 'Ca A n.Cle-rS or\ 
Electricians 

G". 
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NO 

Three Pump Submersible Sewerage Pump Station (VSD) Brisbane Water - Network Control Systems 
FACTORY ACCEPTANCE TEST 

FAT TEST (FOR ELECTRICAL INSPECTOR) 

SP: 3° 

LOCATION: Pccgs 
This check list is to be performed before the official IDTS commissioning of the sewerage pump station. 

CABINET 
Task Outcyrne 

Check that locks are fitted on all doors and keyed correctly. OK LV, 

Check that the Power Supply, Radio and RTU have their lights visible OK P; 
The heat shield are to be attached via welding NOT drilling throught the board. OK lif 
Drawing Sheet pouch to be attached on the RTU cubicle door . OK 1;3/ 

90mm gap above and below the RTU (to allow for cables from laptop to be plugged into the ports) OK 764 
Gland plate in the PLC cubicle (cables such as aerial, phone line, surcharge imminent electrode). OK j' 
Check that the limit switch works and turns off when the doors are closed. OK I;tf 
Check that Energex meter lock is fitted on the meter box. OK calla 
Red Indicator Line on the Wet Well Indicator - OK 1 
Antenna Pole is Hinged OK 12f 

Caps on the lifting points - and adequatly sealed OK ki 0 
No means of Gas Ingress OK 1 
No 240VAC in the RTU section OK II 
Perform a physical inspection of the site and switchboard to determine if it is safe. Note any defect on the 
Defect notification sheet 

Note any defects in switchboard.(On Defect Sheet) 

OK 

fa k 

POINT TO POINT 
- 

Task Outcome 

Using the Electrical Drawing do a thorough point to point on the control circuit to ensure that the local 
control of the pump operates independently of the RTU (ie Part of the PLC) 

Wired to the RTU/PLC from beginning to end. (ie press the actual button and watch the 1-0 change in OK 
Isagraf / Versapro). 

The Drawings should be marked up with any changes to provide the AS BUILT markups (in conjuction 
with any modifications made during Site Acceptance Testing). (All circuits shoud be 'highlighted' as they 
are checked. 

VARIABLE SPEED DRIVE 
Task Outcome 

Pmp1 -Oldi- 
Pmp2-01<l9c 
Pmpl-OKV 
Pmp2-0K1 

Check that the motor starter is programmed and able to start the each pump 

Check that each VSD modbus connection active and that the Power and Current are being read correctly 
and are scatted correctly. 

Site pre-commissioned by (Electrical Inspector) P-commissioning Test Sheet checked by NCS Project Officer 

Name: \ht 

re 

A-- o-A-11r- Name: rXaWrSeen 

Signature: ---7..1111° Signature: 

Date: at. - t11-..L L Date: .1. .1\ b tt31' 

Doc Id: 003596 Active Date: V 1.3 December 2004 Brisbane Water Confidential 

Printed: 13/12/2004 Owner. Peter Sherriff Page 2 of 4 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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Three Pump Submersible Sewerage Pump Station (VSD) Brisbane Water - Network Control Systems 
FACTORY ACCEPTANCE TEST 

FAT TEST (RTU PROGRAMMER) 

SP: SO2- 

LOCATION: Pc-orss 

RTU 
Task Outcome 

Check that the RTU has the correct IP address set IP Address 

Subnet mask . . 

Check that the RTU has the correct program code loaded Code Name Se302.....01 
Check CPU Firmware Version and Serial Number 

. 

Serial Number 

Firmware' Ver 

0703- 41 UM 

13CC t.1 0331 
R-elefor). 

Check that the .main file has been downloaded from the IDTS OK 2-3 V> 

POINT TO POINT 
ASASZ Nor awa.r. 

Task Outcome 
Using the Physical 1-0 Spreadsheeet check each individual physical 1-0 
Wired to the RTU from beginning to end. 

ie press the actual button and watch the 1-0 change in Isagraf. 
Output lights and relays activate OK Or 
Inject 4-20mA into the Analog Inputs 

The 1-0 spreadsheet should be ticked and signed by the test and atteched to 
this FAT Test Document. 

BATTERY 
Task Outcome 

Check that the battery is connected and charging (i.e. 24V across the 
terminals). 

OK til/ 
Check that the RTU is running off battery when the mains supply is isolated OK en 
RADIO 

Task Outcome 

Check that the correct radio type has been installed - high or low (transmit 
frequency) 

High 
Low 

Check that radio is set on the correct frequency for the desired base station. Tx MHz 
Rx MHz 
Base Station: 

Site FAT by (RTU Programmer) 

Name: \;A In of t 
Signature: 

Date: 

Pre-commissioning Test Sheet checked by NCS Project Officer 

Ar CA-erSOIr Name: 

Signature: 

Date: 

Doc Id: 003596 Active Date: V 1.3 December 2004 

Printed: 13/12/2004 Owner: Peter Sherriff 
Note: Printed copies of this document should be verified for currency against the published electronic copy. 

Brisbane Water Confidential 

Page 3 of 4 
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Two Pump Submersible Sewerage Pump Station Brisbane Water - Network Control Systems 
FACTORY ACCEPTANCE TEST 

FUNCTIONALITY TESTING OF VFD 
The following test should be carried out once a full point to point test has been completed and the VFD drives have 

been completely configured. 

NOTE: the VFD drive has 2 setups - local and remote - both of which are configurable. To ensure full functionality, - 

the test below are often repeated for both local and remote mode. 

Task Outcome 

Local/Remote Mode Setup Selection: 
Ensure that when the station local-remote selector switch is selected to remote that setup 1 is 
active on the VFD and that in local, setup 2 is active 

VFD 1 1 
VFD 2 12( 

Drive in Auto Mode: 
In both local and remote modes repeat the following: 
0 Ensure that the Auto mode is active 

Press the "Hand Start" button on the keypad F,A,..,4_, to 0 tvps.bts_b (-sm. F.Aa 

Ensure that the Auto mode feeback deactivates te.)Stitift.kci..0 01-3 '5 MC- 
0 Press.the "Auto Start" button on the keypad 

Ensure that the Auto mode is active 

VFD 1 12( 
VFD 2 El 

Run Command, Speed Control and Speed Feedback . 

In local: 
Command the pump to run via the digital output from the PLC. 

Ensure that the VFD runs and the running signal is received from by the PLC. Ensure that 
the VFD speed is controlled by the POT. 
Ensure that the speed of the pump from the VFD to the PLC is accurate. 

. 

In remote: 
O Command the pump to run via the digital output from the PLC. 

CI Ensure that the VFD runs and the running signal is received from by the PLC. 

0 Ensure that the VFD speed is controlled by the PLC Analog output. 
O Ensure that the speed of the pump from the VFD to the PLC is accurate. 

VFD 1 17/ 
VFD 2 IC( 

Run at Max: 
In remote: . 

Set the Drive to run in remote at minimum speed, then force the run at max output. Ensure that 
the drive runs at maximum speed. 
In local: 
Set the Drive to run in local at minimum speed, then force the run at max output Ensure that the 
drive DOES NOT runs at maximum speed. 

VFD 1 117,, 

- VFD 2 Ear 

VFD Ready I Thermistor Fault I Reset: 
Repeat the following for both local and remote modes 

Trigger the thermistor fault. 

Ensure that the VFD ready siganl deactiveates (fault). 
O Re- enable the thermistor and ensure that the VFD is still not ready. 

Activate the reset output from' the PLC. 

0 Ensure that the VFD resets. 

VFD 1 0 
VFD 2 0 

N/A. , 

Site FAT by (RTU Programmer) 

Name: A. Igli-AA-Nesit 

Signature: 

Date: 

Pre-commissioning Test Sheet checked by NCS Project Officer 

G. A r, ex- so), Name: 

Signature:. 

Date. 

Doc Id: 003596 Active Date: V 1.3 December 2004 Brisbane Water Confidential 

Printed: 13/1212004 Owner. Peter Sherriff Page 4 of 4 , 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jprapneom.au 

SWITCHBOARD & SHEETIVIETAL INSPECTION REPORT 

Form No. F1017/3 

Customer Name: prc 52/20 tj p . Job No: , 7 ciao° 
Item: 

Po P4 P r/45 
0 

-rivr 1 o..0 ,....) ITC H goAvt.0 
Drawing No: 
4-86/..sy-7-3 

DATE 

got+2.143,144,14.s-0 
PASS / 
F AIL 

CORRECTIVE ACTON TI 
REQUFST Olt 
COMMENTS 

- TASK PRODUCT 
DETAIL 

INSPECTED 
BY 

Design Documents 441 //55 Svieri-,4 0 gx ei,E.N.; ,' 
Drafting Documents 

11/9, 
c.,,, I, 6,5 ez, 4, - 

Sheetmetal 
(Refer F1018 for details) 

Switchboard ee'll 2 r-/ & 19/11//. 

Doors (:)* 5/ - I o' ffij 
..ColliPetnels eef ? /%'I0 Ars 

glinting 

Process 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour Internal 

Colour Panels 

Powder / Wet 

ti 111111111MMEIREVI 
ILELP=MIF i. i ri, 

/' 

1 I, 
r 

Cubicle Erection 

Electrical Fitout 
(In accordance with drawings) 

'11' : 

Inspection & Test 

(Refer to F1019) - 

e En sorr 1- 91 If I or to 

. 
cloing 

. 

.47141) . 

omments: 

IlagrffliffirIMEEMZeMf3- igif!!Wiffir r i w 

-:.,!,--e,y7;;-,... , abid-,i_Epi:;,::: -,-E,-J, ov,w)2t4:10-;,. ,-,:- 0%,;;5., (2-7,, iv riir).%4al ili:-.43,31,1a.:11, i dl!..)321 DU 

Affix Status Here: - 

Yellow Awaiting Inspection 

Green Inspection .& Test Passed 

Red Inspection & Test Failed, Awaiting Rectification -- .,- -,.. 
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Form No. F1018/2 

J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
114 Campbell Avenue, WACOL QLD 4076 

. Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
E-mail: jpralpr.eom.au 

SWITCHBOARD / SHEETMETAL 
INSPECTION CHECKLIST 

CLIENT: JOB NO: 

PRODUCT DESCRIPTION: DRAWING & SCHEDULE NUMBERS 

CONSTRUCTION 
QUALITY COMPLIANCE 

WITH DRAWINGS 

GOOD I POOR YES NO 

REMARKS OR 
ACTION 

. Folds 

2. Welds 

3. Edges File 

Gauge 

5. Material 

6. Ventilation Openings / Filter Bracket 

7. Equipment Mounting Arrangement 

8. Doors Stiffened 

9. Escutcheons and Lexan Covers 

10. Cable Saddles 

11. Grinding 

12. Door Stays Fitted y 
13. Earth Studs 

14. Rubber Retainer 

15. Drawing Holder 

16 Hat Sections 

17. Locking Bars Fitted 

I& External Crevice Welded and Ground 

19. Legend Cards 

20. General Conditions Satisfactory 

21. Cabinet Clean 

22. Job Name and Number Marked 

INSPECTED BY: 

AFFIX STATUS HERE 

DATE: - 
Yellow Awaiting Inspection 
Green Inspected/Tested Passed 
Red Inspected/Tested Awaiting Rectification 411 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 350 of 543



J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 

Form No. F1019/6 
Pagel of 4 

Customer Name: r pc ei,,,, 
Project: Pooy r eA,C1 Rood W 4 2 . P,, ..,p 51% top es 
JPR Job No: ..ii 00 
Constructed by: M Z eid te v- Tested by: 6 Ens or Date: 2- // n g - 

1010674 1::::Tti:14*Taleig 
,...1.7..: ... ' -''' 

s .-. * 'Inir. '' ... '' tis'i. , '..... 
''''g 

Main Functional Unit/s Qty Size Fuses/O/L 
Fuse Fittings Qty .--- Size .-- Fuse Size -e-- 
Circuit Breakers Qty ---- Size ..-- OIL 
Neutral Reqd ' .-- Size .-- ID /- 
Earthing Checked .r- Size 
C.T.s Qty Rating 
Meters Qty Rating 
Contactors Qty Rating Voltage "-- 
Overloads Qty Rating 
Relays Qty Rating ..--- Voltage .-- 
Timers Qty -- Rating ,- Voltage .--- 
Control Switches Qty ---- Rating .-..- Function ..--- 
Push Buttons Qty --- Rating Function 
Pilot Lights Qty _- Rating Voltage '''. 
Transformers Qty Ratialg Voltage 
Auto Transformers Qty Rating Voltage 
DC Supply Qty --- Rating ----- Voltage ---- 
Terminals Qty r.^- Size - ID 
Engraving Qty Size ..----- ID 
Cabling Type 1--- Size ID ."" 
Busbars Type ..----- Size ---- ID 
Escutcheons / Shrouds Type Material - IP rating 4- 
S.A. Metering CTs Qty ..--- Rating -- _. 

S.A Metering Links Type ,----- 
S.A. Meters Type Size 
PR Label Fitted --- Stamped - Saff Stkr .,-- 
Legend Card Qty Correct 0-- 
PLC/Telemetry ----- Size 0--- 
..::::::"." VettaS WISERMISAIMBLVIERTOW:':!': .4-Viiingarm ... arEPAINW ..'"atiVal 
IP Sealing Rating T.-- 

Door Latches/Hinges Qty - Type -- Operation t-- 
Ventilation Required ..-- Type .-- Operation ----- 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power --- Control ,e-- Result ./- 
Busbar System Clearances - Joints ..-- II) ...- 
Earth Continuity Body to E .--- Doors to E ,- Panels to E "- 
Cubicle Cleaned "-- 
Paint Finish Intact 
Polarity Check R- R - W- W - B- B e-- 
Function Power 4,-- Control -- PLC/Telem P-- 
Continui Check R-R e- W-W .--- B-B --- 1 .N-N 1 i- 
-0.::.f. Ors- 7mirock.:0+Trosamstisur.zi...21ww.,.........,,,,,,w;10-..,-r.,gmwmfm ; ...w.ga.--zeglek,.WAVNMALIA;o4C-ImM3:4wew:,q3m 
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. J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, NVACOL QLD 4076 

PIE (07) 3271 2911 - Fax: (07) 3271 3623 
E -mail: Jpr@jpr.com.aa 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Cus 

Project: Pro r-e 01 

Form No. F102913 

JPR Job No: M ncreo , 
Switchboard: p'p 

t 
Toz, 

Constructed by: M e ;dice Tested by: 6 5-49or Date: 24 /1 or 
--:-!'-;----_---, - ...._ - -.. --- -1Vi,VMUM:Mft - .__:--7----. =-=-- - -*7-2-- --: -= 

From To Red White Blue Neutral 

Sketch: 

Designation 1000 V Test (MO) 25 kV Test ( Imin ) 1000 V Test (MS2) 
Red to Earth 6 oil 
White to Earth 

la. 0 (") 

Blue to Earth ti o 0 
Neutral to Earth 
Red to White o 0 
Red to Blue 400 
White to Blue 40 0 
Comments: 

1111 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jprapr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/6 
Page 2 of 4 

Customer Name: f r--C. Gov*. r 
ro e to ,:. .... °I A . 2.. w. t. o Pro-ect: , 

JPR Job No: A A ' 0 Item: ' 2 Drive: 
Constructed b : kk 2e (c/ I e../- Tested b : a n Date: 2. - 

7 
kg8gaitt54-1.e.. , -- ._.- - , . : : _7-.1-f-Te-;,707i ft; 0-46,:f-1?-ii; ,iik/A-Lifirb-?..ibzwytegail. E',7-.11:- ---- 

Main Functional Unit/s: Qty Size Fuses/O/L 
Fuse Fittings Qty .- Size ----- Fuse Size --- 
Circuit Breakers Qty -- Size 0/L 
Neutral Reqd ...-- Size ....---- ID ..--- 
Earthing Checked -- Size . 

C.T.s Qty Rating 
Meters Qty Rating 
Contactors Qty Rating -- Voltage 

-0verloads Qty Rating_ 
Relays Qty Rating --- Voltage 
Timers Qty Rating Voltage 
Control Switches Qty Rating Function 
Push Buttons Qty ...- Rating -- Function 
Pilot Lights Qty ,--- Rating ..- Voltage . 

Transformers Qty Rating Voltage 
Auto Transformers Qty Rating Voltage 
Terminals Qty Size ID 
Engraving Qty L--- Size ,- ID ..-- 
Cabling Type Size ).--- ID 
Busbars Type Size ID 
Escutcheons / Shrouds Type -- Material - IP rating 

Qty Size 
Size 

IP Sealing Rating 

Qty - Type Operation /'' Door Latches 
Ventilation Required 

Required 
..-- Type 

Fitted 
Operation 
Checked 

,---- 
Circuit Schedule 
Terminal Tightness Power --- Control Result 
Polarity Check R- R W- W B- B ,--- 
Continuity Check R- R 1 W- W B- B N -N I 

Partially Checked Circuits - Point to Point 

'0)o.)1(Tl - 
,-,-.--.. 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Faz: (07) 3271 3623 

E-mail: jp,-(4)jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/6 
Page 2 of 4 

Customer Name: p F e. 6-r0 p 
Project: Pro9re, Reoct de a ,.r pc,k,ir ctai-/Zo 
JPR Job No: /.,A, 799, 0. do Item: il ?c9 2 Drive: Ist,, a 
Constructed b_:_ " .- - 1-- 

'- -----=-av:f-if, 
Tested b : 

b'AIL307ftitT;Pjrnae-fag7A 
E n (7:4- 

YA. 4417:?"1-Atri-717:'- 

Date: , & 

---'-' 

. 

,Zzy_e,NALIA-c, .- 
Main Functional Unit/s: Qty .--- Size - Fuses/O/L 
Fuse Fittings Qty ,..--- Size r--- Fuse Size ..--- 
Circuit Breakers r..-..---- Size ..-- 0/L 
Neutral Reqd - Size -- ID -". 
Earthing Checked r- Size 
C.T.s Qty Rating 
Meters Qty Rating 

'Contactors Qty ..._-- Rating --- Voltage 
Overloads Qty Rada& 
Relays Qty Rating .- Voltaje ,---- 
Timers Qty Rating Voltaje 
Control Switches Qty Rating Function 
Push Buttons Qty ,- Rating .--- Function r--- 
Pilot Lights- Qty Ratios --- Voltage ..---' 

Transformers Qty Rating Voltage 
Auto Transformers Qty Rating Voltage 
Terminals i Size ID --- 
Engraving Qty ...-- Size ID ,.--- 
Cabling Type _ Size ..- ID .--- 
Busbars Type Size ID 
Escutcheons / Shrouds Type -- Material - IP rating ---- 

Qty Size 
Size 

. .. _ 

IP Sealing Rating r- 
i Door Latches Qty ___ Type .--- Operation --- 

Ventilation Required -- Type .---- Operation ..--' 
Circuit Schedule Required Fitted - Checked 
Terminal Tightness Power Control -- Result ...-- 
Polarity Check R - R - W -W - B -B 
Continuity Check R- R W- W ..- B-B ..-- j N-N 
Partially Checked Circuits - Point to Point 

r4).-6.2414114:::: 
, 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr®jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/6 
Page 2 of 4 

Customer Name: f F G. S.- roc, f 
Pro 'ect: Pro Pr L a a' l 44/ Ce c e 't,w, i - *(reel 
JPR Job No: , g ' . (PO Item: ' 02_ Drive: it U 
Constructed b : Vl 2. ' - j- Tested b : EnSOr Date: 2 ; - 
Main Functional Unit/s: Qty Size Fuses/O/L 
Fuse Fittings Qty . Size --- Fuse Size 
Circuit Breakers Qty .---- Size ----- 0/L 
Neutral Reqd Size ID 
Earthing Checked ..--- Size 
C.T.s Qty Ratiu 
Meters Qty Rating 
Contactors Qty Rating Voltage 
111 s : . ting 
Relays Qty --- Rating Voltage 
Timers Qty Ratin : Vol 14 :0 
Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformers Qty -- Rating Voltage 
Auto Transformers Qty Rating Voltage 
Terminals Qty ---- Size ,- - ID ...--- 

Engraving Qty .--- Size ---- ID 0,---- 
Cablin: T .e Size --- ID !-- 
Busbars Type Size ID 
Escutcheons / Shrouds Type Material IP rating 

Qty Size 
Q Size __ 

IF Sealing Rating ,.--- 

Door Latches Qty Type Operation ,-- 
Ventilation Required Type Operation ' 

Circuit Schedule. Required Fitted Checked 
Terminal Tightness Power r Control Result 
Polarity Check R- R W - W B- B - 

Continuity Check R- R W- W B- B I N ;14 I 

Partially Checked Circuits - Point to Point 

--- _ 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E -mail: jprigkrcom.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/6 
Page 243E4 

Customer Name: PFC. Oizoty 
Pro'ect: . 

1 . .,,.. - L o 2 wo 'OH Of Ii2t 
JPR Job No: A ' , 0 0 Mir 02- D ' cormAgi, 

Date: 1 0 Constructed b : LA 
KAT,iM...4 

Zr' 1.er Tested b : Encore. 
-----1;73-?ifitiaki;Nt):03i.01; 1-AkfaAfacii.58', 

Main Functional Unit/s: Size ..-- Fuses/O/L 
Fuse Fittin Q Size Fuse Size 
Circuit Breakers Qty Size 0/L 
Neutral R d . Size ID 
Earthin Checked Size - 

C.T.s Q Ratin 
Meters MEM Ratin: 
Contactors 
111"11111111111111111111Iririllkj, 

MOM 
III 

Ratin: Volta :e 
111111110.1.111111.0...., 

Rela !MIN ---- . Ratin ---- Vol :e . 

Timers IIIIMIII ---- META I --- Volta :e 
Control Switches NB= _....- Ratin ..-- Function 
Push Buttons Q - Ratin: -- Function ,-- 
Pilot Li: is MERAII - Ratin --- Vol e .e. 
Transformers EMI Ratin: Volta :e 
Auto Transformers Illaill Ratin: Volta :e 

Qty --- Size _- ID ...-- r Size r ID ...--- 
Cablin: MOM ---- Size ---- ID ...-- 
Busbars MEM MEMI ID . 

Escutcheons / Shrouds IIIMMI l Material --- IP ratin M. Size 
IIIMill Size 

-P" iii -st7117.0,S .1,,ZTA.- - ------- T---- .------ 

IP Sealin: Ratin 
Door Latches I .-- 0 eration ! 
Ventilation Re uired 1111M. 0 eration 
Circuit Schedule uired Fitted - Checked 
Terminal Ti mess Power Control ---- Result ../ 
Polari Check R - R ..-- W -W -,-- B -B ---- 
Continui Check R- R --- W- W B- B ' N- N 
Partial! Checked Circuits - Point to Point 

rtoit,, -)-1456,-.% . -- - - - . . 

- __ . . 
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 . FILE: EMC0381BL 03/01/03 PAGE 1 OF I 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 2.,..../ii.J05" 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in YES 
charge 

ii lb.A.L.E I 

. 

Long cotton clothing 0- YES 

Insulating work gloves in test IT YES 

Insulating mats / covers in test Fr YES 

Switchboard rescue kit in test . tr YES 
1 ignat 

. 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 

S S PREMIE 
. 

OPTION 

OPTION 

. 
. 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised prevented to work area 

P.P.E. is fit for purpose . 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a personin charge 
DR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

.. - 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety ObserveAssf is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

Er YES 
0" YES 

2r* YES 

iir YES 

GI' YES 

fr YES 

Fr YES 

13' YES . 

Er YES 

0' YES 

Er - YES 

e YES 

0 YES 

YES 

YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: FigaMA 2. 3.. 4. S. 
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Aor 

C. 

FILE: EMC0381/331:. 03/01/03 PAGE 1 OF 1 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 16./.1.1..1.?.F 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in YES 
charge 

1 a 

Long cotton clothing - Er YES 

Insulating work gloves in test B- YES 

Insulating mats /covers in test Er YES 

Switchboard rescue kit in test Id' YES ,Ar...id 
: tgnat 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

- - 

OPTION 

- 

OPTION 

. 
. 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for puipose . 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person.in charge . 

JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observer k/ is not required 

(B) Non RCD protected outputs used at power supply 

> Supervisor consulted prior to use 

> Safety Observer is in attendance 

Er ITS 
Er: YES 

el- YES 

6 YES 

gi- YES 

Er YES 

Er YES 

Er YES 

El' YES 

er YES . . 

Er YES 

iff YES 

0 YES 
0 YES 

0 YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 1. g (64..,44,..,_1 2. 13. 4. - 
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FILE: EMC0381BL 03/01/03 PAGE 1 OF 1 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WJISO) 

LOCATION: WACOL WORKSHOP DATE:VA. / 45" 

AUTHORISATIONS 

Authorisation from person in 
charge 

ignat 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

_ . . 

OPTION 

OPTION 

PERSONAL PROTECTIVE EQUIkMENT 

Long cotton clothing 
Insulating work gloves in test 

Insulating mats / covers in test 

Switchboard rescue kit in test 

El YES 
a- YES 

Er YES 

Er YES 

.. . 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a personin charge 
DR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety ObserverilA/ is not required 

(B) Non RCD protected outputs used at power supply 

> Supervisor consulted prior to use 

> Safety Observer is in attendance 

Er YFS 
a- yEs 

Er YES 

13' YES 

Er YES 

Er YES 

d YES 

YES 

Er YES 

YES 

Pc YES 

Ifr YES 

O YES 
O YES 

O YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 2. 1 3. 5. 
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FILE: EMC0381/BI. 03101/03 PAGE 1 OF 1 

0. 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: '?J. g./. 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in 
charge 

'gnat e 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES . , 

OPTION 

OPTION 

YES Long cotton clothing 
Insulating work gloves in test 

Insulating mats / covers in test 

Switchboard rescue kit in test 

Er YES 
YES 

0" YES 

2" YES 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a persotrin charge. 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> . Safety Observer k / is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

Er YFS 
YES 

EYES 
YES 

Pl" YES 

8-- YES 

Er YES 

YES 

.0 YES 

Er YES 

a- YES 

Id YES 

0 YES 
O YES 

O YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 2. 13. 
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FILE: EMC0381/BL 03/01/03 

JOB SAFETY ANALYSIS 

PAGE 1 OF I 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS. AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: -6:/....11.R.0 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in 
charge 

TASK 

YES Long cotton clothing tr YES 

Insulating work gloves in test 8- YES 

Insulating mats / covers in test 8- YES 

Switchboard rescue kit in test 14' YES 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 

{ISES 

OPTION 

OPTION 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a personn charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observeik/ is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

B-- YF-S 
El- YES 

er YES 

YF,S 

Er 'YES 

YES 

0- YES 

U.- YES 

fa- YES 

P.' YES 

0- * YES 

-a YES 

O YES 
O YES 

O YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 
1. FC/C.-25 
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VLT® 8000 AQUA 

VLT 8000 AQUA 

Operating Instructions 
Software version: 1.1x 

CEus 
These Operating Instructions can be used for all VLT 8000 AQUA 
frequency converters with software version 1.1x. 
The software version number can be seen from parameter 624 
Software version no. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 3 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 365 of 543



 

Definitions 
Definitions are given in alphabetical order. 

AEO: 

Automatic Energy Optimization function that 

dynamically adjusts the current supplied to a 

variable torque load to optimize motor power 

factor and motor efficiency. 

AFD: 

Adjustable Frequency Drive; also known as VFDs, 

ASDs. AFDs and Frequency Converters. 

Analog inputs: 

The analog inputs can be used for controlling 

various functions of the VLT frequency converter. 

There are two types of analoge inputs: 

Current input, 0-20 mA 

Voltage input, 0-10 V DC. 

Analog reference: 

A signal transmitted to input 53, 54 or 60. 

Can be voltage or current. 

Analog outputs: 

There are two analog outputs, which are able to 

supply a signal of 0-20 mA, 4-20 mA or a digital signal. 

Automatic motor adjustment, AMA: 

Automatic motor adjustment algorithm, which 

determines the electrical parameters for the 
connected motor, at standstill. 

AWG: 

Means American Wire Gauge. 

Control command: 

By means of the control unit and the digital inputs, 

it is possible to start and stop the connected 

motor. Functions are divided into two groups, 

with the following priorities: 

Group 1 

Group 2 

Reset, Coasting stop, Reset and 
Coasting stop, DC braking, Stop 
and the [OFF/ STOP] key. 
Start, Pulse start, Reversing, Start 
reversing, Jog and Freeze output 

Group 1 functions are called Start-disable commands. 
The difference between group 1 and group 2 is that 

in group 1 all stop signals must be cancelled for the 

motor to start. The motor can then be started by 

means of a single start signal in group 2. 

A stop command given as a group 1 command 
results in the display indication STOP. A missing 

stop command given as a group 2 command results 

in the display indication STAND BY. 

VLT® 8000 AQUA 

Digital inputs: 

The digital inputs can be used for controlling various 

functions of the VLT frequency converter. 

Digital outputs: 
There are four digital outputs, two of which activate 

a relay switch. The outputs are able to supply a 24 

V DC signal at a maximum load or 24mA. 

fJOG 

The output frequency from the VLT frequency converter 
transmitted to the motor when the jog function is 

activated (via digital terminals or serial communication). 

fm 

The output frequency from the VLT frequency 
converter transmitted to the motor. 

!IAN 

The rated motor frequency (nameplate data). 

!MAX 

Maximum output frequency transmitted to the motor. 

fMIN 

Minimum output frequency transmitted to the motor. 

Frequency Converters 

Frequency Converter; also known as VFDs, ASDs. 

AFDs and Adjustable Frequency Drives. 

IM 

The current transmitted to the motor. 

InA,N 

The rated motor current (nameplate data). 

Initializing: 

ffinitializing is carried out (see parameter 620 
Operating mode), the VLT frequency converter 

returns to the factory setting. 

IVLT,MAX 

The maximum output current. 

IVLT,N 

The rated output current supplied by the 

VLT frequency converter. 

LCP: 

The control panel, which makes up a complete interface 

for control and programming of VLT 8000 AQUA. 

The control panel is detachable and may, as an 

altema-tive, be installed up to 10 feet away from 

the VLT frequency converter, i.e. in a front panel, 

by means of the installation kit option. 

LSB: 
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Least significant bit. 

Used in serial communication. 

MCM: 
Stands for Mille Circular Mil, an American measuring 

unit for cable cross-section. 

MSB: 

Most significant bit. 

Used in serial communication. 

nM,N 

The rated motor speed (nameplate data). 

nVLT 

The efficiency of the VLT frequency converter 

is defined as the ratio between the power 

output and the power input. 

On-line/off-line parameters: 

On-line parameters are activated immediately after the 

data value is changed. Off-line parameters are not 

activated until OK has been entered on the control unit. 

PCB: Printed circuit board. 

PELV: Protective extra low voltage. 

PID: 

The PID regulator maintains the desired speed 

(press-ure, temperature, etc.) by adjusting the output 
fre-quency to match the varying load. 

PM,N 

The rated power delivered by the motor 
(nameplate data). 

Preset reference: 

A permanently defined reference, which can be 

set from -100% to +100% of the reference range. 

There are four preset references, which can be 

selected via the digital terminals. 

RefmAx 

The maximum value which the reference 
signal may have. Set in parameter 205 
Maximum reference, RefmAx 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

VLT® 8000 AQUA 

RefmiN 

The smallest value which the reference signal may 

have. Set in parameter 204 Minimum reference, Refmn 

Setup: 

There are four Setups, in which it is possible to 

save parameter settings. It is possible to change 

between the four parameter Setups. 

Start-disable command: 
A stop command that belongs to group 1 of the 
control commands - see this group. 

Stop command: 
See Control commands. 

Thermistor: 

A temperature-dependent resistor placed where the 

temperature is to be monitored (VLT or motor). 

Trip: 

A state which occurs in different situations, e.g. 

if the VLT frequency converter is subjected to an 

overtemperature. A trip can be cancelled by pressing 

reset or, in some cases, automatically. 

Trip locked: 

A state which occurs in different situations, e.g. 

if the VLT frequency converter is subject to an 

overtemperature. A locked trip can be cancelled 

by removing line power, then reapplying it and 

starting the frequency converter. 

U/F: 

Voltage to frequency ratio that is supplied to the motor. 

Um 

The voltage transmitted to the motor. 

The rated motor voltage (nameplate data). 

UVLT, MAX 

The maximum output voltage. 

VFD: 

See frequency converter. 

VT characteristics: 

Variable torque characteristics, used for 
centrifugal pumps and fans. 

5 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 367 of 543



 

The voltage of the frequency converter 

is dangerous whenever the equipment 

is connected to line. Incorrect 

installation of the motor or the frequency converter 

may cause damage to the equipment, serious 

personal injury or death. 

Consequently, the instructions in this manual, 

as well as national and local rules and safety 

regulations, must be complied with. 

Safety regulations 
1. The VLT frequency converter must be disconnected 

from the line if repair work is to be carried out. 

Check that the line supply has been disconnected 
and that the necessary time has passed before 

removing motor and line plugs. 

2. The [OFF/STOP] key on the control panel of the 

VLT frequency converter does not disconnect 

the equipment from line and is thus not to 

be used as a safety switch. 

3. Correct protective earthing/grounding of the 

equipment must be established, the user must be 

protected against supply voltage, and the motor 
must be protected against overload in accordance 

with the National Electrical Code and local codes. 

4. The ground leakage currents are higher than 3.5mA. 

5. Protection against motor overload is not included 

in the factory setting. If this function is required, 

set parameter 117, Motor thermal protection, to 

data value ETR trip or data value ETR warning. 

Note: The function is initialised at 1.0 x rated motor 
current and rated motor frequency (see parameter 

6 

VLT® 8000 AQUA 

117, Motor thermal protection). In UL/cUL 
applications ETR provides Class 20, over-load 

protection in accordance with the NEC . 

6. Do not remove the plugs for the motor and 

line supply while the VLT frequency converter is 

connected to line. Check that the line supply has 

been disconnected and that the necessary time 

has passed before removing motor and line plugs. 
7. Please note that the VLT frequency converter has 

more voltage inputs than Li, L2, L3 when the 

DC-bus terminals or AUX 24 V option are used. 

Check that all voltage inputs have been 

disconnected and that the necessary time has 

passed before repair work is commenced. 

Warning against unintended start 
1. The motor can be brought to a stop by means 

of digital commands, bus commands, references 

or a local stop, while the frequency converter is 

connected to line. If personal safety considerations 
make it necessary to ensure that no unintended 
start occurs, these stop functions are not sufficient. 

2. While parameters are being changed, the motor 
may start. Consequently, the stop key [OFF/ 

STOP] must always be activated, following 
which data can be modified. 

3. A stopped motor may start if a fault occurs in 

the electronics of the VLT frequency converter, or 
if a temporary overload or a fault in the supply 

line or the motor connection ceases. 

Warning: 
Touching the electrical parts may be fatal - even after the equipment has 
been disconnected from line. 

200-240 and 380-480 V: wait at least 15 minutes 
550-600 V: VLT 8002 - 8027: wait at least 15 minutes 
550-600 V: VLT 8032 - 8300: wait at least 30 minutes 
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It is the responsibility of the user or the 

person installing the VLT to provide proper 

earthing/grounding, as well as motor 
overload and branch circuit protection according to 

local codes such as the Nation Electrical Code (NEC). 

I NB!: 
Electrostatic Precaution; Electrostatic discharge 

(ESD). Many electronic components are 

sensitive to static electricity. Voltages so low 

that they cannot be felt, seen or heard, can reduce 

the life, affect performance, or completely destroy 

sensitive electronic components. When performing 

service, proper ESD equipment should be used to 

prevent possible damage from occurring. 

The VLT Frequency Converter contains 
dangerous voltages when connected to line 

voltage. After disconnecting from the line 

wait at least 15 minutes before touching any electrical 

components. Also make sure that other voltage inputs 
have been disconnected, such as external 24 VDC, 

load-sharing (linkage of DC intermediate circuit), as 

well as the motor connection for kinetic back-up. Only 

a competent electrician should carry out the electrical 

installation. Improper installation of the motor or the 

VLT may cause equipment failure, serious injury or 

death. Follow this manual and National Electrical 

Codes (NEC) and local safety codes. 

Dimension Format 

Units of measure in this manual will be in Metric 
and (English) - examples: mm (in) 

MG.80.A2.02 - VLT is a registered Danfoss trademark 
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Introduction to Operating Instructions 
These Operating Instructions are divided into four 

sections with information about VLT 8000 AQUA.. 

Introduction to AQUA: 

Installation: 

Programming: 

All about VLT 8000 AQUA: 

VLT® 8000 AQUA 

This section tells you the advantages you can obtain by using a VLT 

8000 AQUA - such as Automatic Energy Optimization, Constant 
Torque or Variable Torque and other AQUA relevant functions. 
This section also contains examples of applications as well as 

information about Danfoss. 

This section tells you how to carry out a mechanically correct 
installation of the VLT 8000 AQUA. 
Furthermore, a list is given of line and motor connections, together 
with a description of the control card terminals. 

This section describes the control unit and the software parameters 
for the VLT 8000 AQUA. Also included is a guide to the Quick Setup 
menu, which allows you to get started on your application very quickly. 

This section gives information about status, warning and error 
messages from the VLT 8000 AQUA. Additionally, information is given 
on technical data, ser-vice, factory settings and special conditions. 

I NB!: 
'I1' something to be noted by the reader. 

Indicates a general warning 

Indicates a high-voltage warning 
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Control principle 
A VLT Frequency Converter rectifies AC voltage 

from line into DC voltage, after which this DC 

voltage is converted into an AC current with a 

variable amplitude and frequency. 

1 1- 
1 

VLT® 8000 AQUA 

The motor is thus supplied with variable voltage and 

frequency, which enables infinitely variable speed 

regulation of standard three phase AC motors. 

I -1-- 
^s.., 

3 
4 

6 

5 

smi 

I 

8 

1. Line voltage 

3 x 200 - 240 V AC, 50 / 60 Hz 

3 x 380 - 480 V AC, 50 / 60 Hz. 

3 x 550 - 600 V AC, 50 / 60 Hz. 

2. Rectifier 

A three-phase rectifier bridge that rectifies 

AC current into DC current. 

3. Intermediate circuit 

DC voltage = 1.37 x RMS line voltage [V]. 

4. Intermediate circuit coils 

Even out the intermediate circuit voltage and reduce 

the harmonic current feedback to the line supply. 

i 
7 

g 

5. Intermediate circuit capacitors 
Even out the intermediate circuit voltage. 

6. Inverter 

Converts DC voltage into variable AC voltage 
with a variable frequency. 

7. Motor voltage 

Variable AC voltage, 0-100% of mains 

supply voltage. 

8. Control card 

AEO - Automatic Energy Optimization 
AEO is intended for use on Variable Torque single 

motor applications. Normally, the U/f characteristics 
have to be set on the basis of the expected load at 

different frequencies. However, knowing the load at a 

given frequency in an installation is often a problem. 

This problem can be solved by using a VLT 8000 
AQUA with its integral Automatic Energy Optimization 
(AEO), which ensures optimum energy utilization. All 

VLT 8000 AQUA units feature this function as a factory 
setting, i.e. it is not necessary to adjust the frequency 

converter U/f ratio in order to obtain maximum 

energy savings. In other AFDs, the given load and 

voltage/frequency ratio (U/f) must be assessed to 

carry out correct setting of the frequency converter. 

Using Automatic Energy Optimization (AEO), you 

no longer need to calculate or assess the system 

characteristics of the installation, since Danfoss VLT 

8000 AQUA units guarantee optimum, load-dependent 
energy consumption by the motor at all times. 

The figure on the right illustrates the working 
range of the AEO function, within which energy 

optimization is enabled. 
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If the AEO function has been selected in parameter 

101, Torque characteristics, this function will be 

constantly active. If there is a major deviation 

from the optimum U/f ratio, the VLT frequency 

converter will quickly adjust itself. 

9 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 371 of 543



 

Advantages of the AEO function 
Automatic energy optimization 

Compensation if an oversize motor is used 

AEO matches operations to daily or 

seasonal fluctuations 

Energy savings in a constant volume system 

Compensation in the oversynchronous 

working range 

Reduces acoustic motor noise 

10 
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VLT® 8000 AQUA 

Example of application - Constant pressure 
regulation in water supply system 

The demand for water from waterworks varies considerably during the course of a day. In the night, 

practically no water is used, while in the morning and in the evening the consumption is high. In order to 

maintain a suitable pressure in the water supply lines in relation to the current demand, the water supply 

pumps are equipped with speed control. The use of a frequency converter enables the energy consumed 
by the pumps to be kept at a minimum, while optimizing the water supply to consumers. 
A VLT 8000 AQUA with its integral PID controller ensures simple and quick installation. For example, an 

IP54/NEMA 12 unit can be mounted close to the pump on the wall and the existing line cables can be used 

as line supply to the . A frequency converter Pressure transmitter (e.g. Danfoss MBS 33 or MBS 3000) can 

be fitted a few meters (feet) from the joint outlet point from the waterworks to obtain closed loop regulation. 

Danfoss MBS 33 and MBS 3000 is a two-wire transmitter (4-20 mA) that can be powered directly from a 

VLT 8000 AQUA. The required setpoint (e.g. 5 bar) can be set locally in parameter 418 Setpoint 1. 

VLT8000 AQUA 

U V W PE 0-10a 

?Wan 

Assume: 
Transmitter is scaled 0-10 Bar, minimum flow 

is achieved at 30 Hz. An increase in motor 
speed increases the pressure. 

Set the following parameters: 
Par. 100 Configuration Closed loop [1] 
Par. 201 Minimum Output Frequency 30 Hz 
Par. 202 Maximum Output Frequency 50 Hz (or 60 Hz) 
Par. 204 Minimum Reference 0 Bar 
Par. 205 Maximum Reference 10 Bar 
Par. 302 Terminal 18 Digital inputs Start [1] 
Par. 314 Terminal 60, analog input current Feedback signal [2] 
Par. 315 Terminal 60, min. scaling 4 mA 
Par. 316 Terminal 60, max. scaling 20 mA 
Par. 403 Sleep mode timer 10 sec. 
Par. 404 Sleep frequency 35 Hz 
Par. 405 Wake-up frequency 45 Hz 
Par. 406 Boost setpoint 125% 
Par. 413 Minimum Feedback 0 Bar 
Par. 414 Maximum Feedback 10 Bar 
Par. 415 Process units Bar [16] 
Par. 418 Setpoint 1 5 bar 
Par. 420 PID control action Normal 
Par. 423 PID Proportional gain 0.3* 
Par. 424 PID Integral time 30 sec.* 

* The PID tuning parameters depend on the actual system dynamics. 
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 Serial communication 
Serial communication allows monitoring, programming 

and controlling one or several units from a 

centrally placed computer. 

All VLT 8000 AQUA units have an RS 485 port 

and FC protocol as standard. Option cards are 

available to support these protocols: 

Profibus 

Modbus RTU 

Device Net 

Consult your Danfoss Sales Office for specific 

. Instruction Manuals/Literature. 

Cascade Controller Option 
In "Standard Mode", one motor is controlled by the 

VLT 8000 AQUA drive that has the Cascade Controller 

Option card installed in it. Up to four additional 

fixed speed motors can be sequenced on & off, as 

required by the process, in lead-lag mode. 

In "Master/Slave Mode", the VLT drive that has the 

Cascade Controller option card installed in it, along 

with its associated motor, is designated as the 

master. Up to four additional motors, each with its 

own VLT 8000 AQUA drive, can be operated in slave 

mode. The Cascade Controller functions to stage 

the slave drives/motors - on & off (as required), as a 

function of "best system operating efficiency". 

Consult your Danfoss Sales Office for 
additional information. 

12 
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Identifying the configuration of a VLT 

Frequency Converter 
If you are in doubt as to which VLT Frequency 

Converter you have received and which options 

it contains, use the "Type Code" information in 

the "Ordering form VLT 8000 AQUA" to explain 

the coded data on the rating plate (N/P) of 

your VLT Freqency Converter. 

Type code ordering number string 
On the basis of your order, the VLT Frequency 

Converter is given an ordering number that can 

be seen from the nameplate on the unit. The 

number may look as follows: 

VLT-8016-A-T4-CN1-ST- RO-DL-F00-A31-C1 

This means that the Frequency Converter ordered is 

a VLT 8008 for three-phase line voltage of 380-480 
V (T4) in Compact enclosure NEMA 1 (CN1-ST). The 

hardware variant is with out integral RFI filter, (RO). The 

Frequency Converter features a display unit (DL) with 

no field bus option card (F00), the 4 relay Card Option 

(A31), and conformal coating (C1). Character no. 8 (A) 

indicates the application range of the unit: A = AQUA. 

Line voltaqe_rated: 

VL 

VLT 8002 AQUA 

200 24 

380 480 V 

550 - 600 V 

1.1' 

200-240V 
380 480V 
5 - 

1.5* 

VLT 8003 AQUA 1.5' 2.0 

VLT 8004 AQUA 2.2' 3.0' 
VLT 8005 AQUA 3.0' 4.0' 
VLT 8006 AQUA 4 5.0 

VLT 8008 AQUA 5.5 7.5 

VLT 8011 AQUA 7.5 10 

VLT 8016 AQUA 11 15 

VLT 8022 AQUA 15 20 

VLT 8027 AQUA 18.5 25 

VLT 8032 AQUA 22 30 

VLT 8042 AQUA 30 40 

VLT 8052 AQUA 37 50 

VLT 8062 AQUA 45 60 

550-600 V units only; NEMA 1 (IP20) 

Units in the range of 4-45 kW (5.0-60 HP) come with enclosure 

IP20/NEMA 1, IP54/NEMA 12 (200 and 400 V), and protected chassis 

(IP20). 30-45 kW (40-60 HP) 208 V also available in chassis (IPOO). 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

VLT® 8000 AQUA 

Line voltage, rated: 

. T 48r11.11111.111Mr=1.111(kW 

VLT 8072 AQUA 55 

480 (M. 
75 

VLT 8100 AQUA 75 100 

VLT 8125 AQUA 90 125 

VLT 8150 AQUA 110 150 

VLT 8200 AQUA 132 200 

VLT 8250 AQUA 160 250 

VLT 8300 AQUA 200 300 

VLT 8350 AQUA 250 350 

VLT 8450 AQUA 315 450 

VLT 8500 AQUA 355 500 

VLT 8600 AQUA 400 600 

Units in the range of 75-400 kW (100-600 HP) 

come with enclosure IPOO/chassis, IP2O/NEMA 

1, or IP54/NEMA 12 (380 - 480V). 

1) The max. output depends on the line 

voltage connected to the unit. 

Hardware variants 

All units in the program are available in the 

following hardware variants: 

ST: 
EX: 

Standard unit w/ or w/o control unit. 
Extended unit for VLT type 8350 - 8600 
with control unit, connection of external 
24 V DC supply for back-up of control 
PCB, connection to DC intermediate 
circuit for load-sharing, as well as quick 
discharging of DC intermediate circuit. 

DX: Extended unit for VLT type 8350 - 8600 
with control unit, built-in mains fuses and 
disconnector, connection of external 

24 V DC supply for back-up of control 
PCB, connection to DC intermediate 
circuit for load-sharing, as well as quick 
discharging of DC intermediate circuit. 
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Conformal Coating 

All types of units in the program are available with 

or without conformal coating of the PCB. 

48 111rtMir(kW) 
VLT 8072 AQUA 55 75 

Available in Protected Chassis (IP20), IP20/NEMA 1, & IP54/NEMA 12. 

. soentartgairo<w) 
VLT 8072 AQUA 55 75 

VLT 8100 AQUA 75 100 

VLT 8125 AQUA 90 125 

VLT 8150 AQUA 110 150 

VLT 8200 AQUA 132 200 

VLT 8250 AQUA 160 250 

VLT 8300 AQUA 200 300 

Available in NEMA 1. 

f NEMA 1 exceeds IP 20. 

14 

VLT® 8000 AQUA 
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TYPE CODE Table/Ordering form VLT 8000 AQUA 

VLT 8 
Power sizes 
e.g. 8008 

8006 4.0kW (5HP) 
8008 5.5kW (7.5HP) 
8011 7.5kW (10HP) 
8016 11kW (15HP) 
8022 15kW (20HP) 
8027 18.5kW (25HP) 
8032 22kW (30HP) 
8042 30kW (40HP) 
8052 37kW (50HP) 
8062 45kW (60HP) 

8002 1.1kW (1.5HP) 
8003 1.5kW (2HP) 
8004 2.2kW (3HP) 
8005 3.0kW (4HP) 

8006 4.0kW (5HP) 
8008 5.5kW (7.5HP) 
8011 7.5kW (10HP) 
8016 11kW 15HP 
8022 15kW 20HP) 
8027 18.5kW 25HP) 
8032 22kW 30HP) 
8042 30kW (40HP) 
8052 37kW (50HP) 
8062 45kW (60HP) 
8072 55kW (75HP) 
8100 75kW (1001113) 
8125 90kW (125HP) 
8150 110kW (150HP 
8200 132kW (200HP 
8250 160kW (250HP) 
8300 200kW (300HP) 

8350 250kW (350HP) 
8450 315kW (450HP) 
8500 355kW (500HP) 
8600 400kW (600HP) 

No. units of 
this type 

Required 
delivery date 
Ordered by: 

4 

Application 
range 
AQUA 

T 

Mains voltage 
3x200-240V T2 
3x380-480V T4 

-3x550-600V T6 

Innichnssi, 
1711 

8042-8062 200-240V 
8100-8600 380-480V 
8100-8300 550-600V 
IP20 ITT') 
8006-8032 200-240V 
8006-8072 380-480V 
8002-8011 550-600V 
IP2O/NEMA 1 rain 
8006-8062 200-240V 
8006-8600 380-480V 
8002-8300 550-600V 
IP54/NEMA 12 

8006-8062 200-240V 
8006-8600 380-480V 

Hardware variant 
Standard only 

Extended with loadsharing 
and external 24V DC. 
Only available for 
VLT8350-8600 380-480V 
Extended with loodsharing, 
external 24V DC and 
built-in mains fuses and 
disconnector. 
Only available for 
VLT8350-8600 380-480V 

Date: 
Make a copy of the ordering forms. 
Fill in and Fax your order to 
the nearest office of the 
Danfoss sales organisation 

VLT® 8000 AQUA 

ST 

EX 

DX 

RFI filters (1) 
No filtration 
VLT8006-8011. 380-480V 
come with integral RR filter 

R D F 

RO 

R1 

Display unit (LCP) 
Without LCP DO 
With LCP DL 

Additinal Fieldbus op ion cards 3). 
No additional option cards IF001 

Profibus DP/FMS IT11-61 

DeviceNet F31151 

Application option card 
No additional option cards [TOT) 

Relay card for additional 4 form C A31 
250V, 2A relays 

Cascade Controller 

Conformal Coating (4) 
Without coating CO 
With coating C1 

NOTES: 
(1) VLT8006-8011, 380-480V come with RFI filter as standard 
(2) IP54/NEMA 12 units must be ordered with the LCP 

(3) The Fieldbus Option Cards can not be used with the 4-Relay Option Card (A31) Option 

(4) The VLT8350-8600 units come standard with Conformal Coating 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

In 

u. 

15 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 377 of 543



VLT® 8000 AQUA 

General technical data 

Line supply (L1, L2, L3): 

Supply voltage 200-240 V units 3 x 200/208/220/230/240 V ±10% 

Supply voltage 380-480 V units 3 x 380/400/415/440/460/480 V ±10% 

Supply voltage 550-600 V units 3 x 550/575/600 V ±10% 

Supply frequency 50/60 Hz +/- 1% 

Max. imbalance of supply voltage: 

VLT 8006 - 8011 AQUA / 380 - 480 V and VLT 8002 - 8011 AQUA / 550 - 600 V 

VLT 8016 - 8072 AQUA / 550 - 600 V, VLT 8016 - 8062 AQUA / 380 - 480 V 

VLT 8006 - 8032 AQUA / 200 - 240 V 

VLT 8100 - 8300 AQUA / 550 - 600 V, VLT 8100 - 8600 AQUA / 380 - 480 V 

VLT 8042 - 8062 AQUA / 200 - 240 V 

Displacement factor / cos. cp 

True Power Factor (kW/kVA) 

Input Mains (L1, L2, L3) Allowable On-OFF Switching Sequnces 

Max. short-circuit current 

±2.0% of rated supply voltage 

and 

±1.5% of rated supply voltage 
and 

±3.0% of rated supply voltage 
near unity (> 0.98) 

nominal 0.90 at rated load 

approx. 1 time/2 min. 

100 kA 

VLT output data (U, V, W): 

Output voltage 0-100% of supply voltage 

Output frequency 0 - 120 Hz 

Rated motor voltage, 200-240 V units 200/208/220/230/240 V 

Rated motor voltage, 380-480 V units 380/400/415/440/480 V 

Rated motor voltage, 550-600 V units 550/575 V 

Rated motor frequency 50/60 Hz 

Switching on output Unlimited 

Ramp times 1- 3600 sec. 

Torque characteristics: 

Starting torque 110% for 1 min. 

Starting torque (parameter 110 High break-away torque) Max. torque: 130% for 0.5 sec. 

Acceleration torque 100% 

Overload torque 110% 

Control card, digital inputs: 

Number of programmable digital inputs 8 

Terminal nos. 16, 17, 18, 19, 27, 29, 32, 33 

Voltage level 0-24 V DC (PNP positive logics) 

Voltage level, logical "0" < 5 V DC 

Voltage level, logical "1" > 10 V DC 

Maximum voltage on input 28 V DC 

Input resistance, Ri approx. 2 kn 
Scanning time per input 3 msec. 

Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELT/). In 

addition, the digital inputs can be isolated from the other terminals on the control card by connecting 

an external 24 V DC supply and opening switch 4. See switches 1-4. 

VLT 4006-4300 VT, 550-600 V, do not meet PELV requirements. 
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VLT® 8000 AQUA 

Control card, analogue inputs: 

No. of programmable analogue voltage inputs/thermistor inputs 2 

Terminal nos. 53, 54 

Voltage level 0 - 10 V DC (scalable) 

Input resistance, Ri approx. 10 f 
No. of programmable analog current inputs 1 

Terminal no. 60 

Current range 0/4 - 20 mA (scalable) 

Input resistance, Ri approx. 200 It 
Resolution 10 bit + sign 

Accuracy on input Max. error 1% of full scale 

Scanning time per input 3 msec. 

Reliable galvanic isolation: All analog inputs are galvanically isolated from the supply 

voltage (PELF and other high-voltage terminals. 

Control card, pulse input : 

No. of programmable pulse inputs 3 

Terminal nos. 17, 29, 33 

Max. frequency on terminal 17 5 kHz 

Max. frequency on terminals 29, 33 20 kHz (PNP open collector) 

Max. frequency on terminals 29, 33 65 kHz (Push-pull) 

Voltage level 0-24 V DC (PNP positive logics) 

Voltage level, logic "0" < 5 V DC 

Voltage level, logic "1" > 10 V DC 

Maximum voltage on input 28 V DC 

Input resistance, Ri approx. 2 kit 
Scanning time per input 3 msec. 

Resolution 10 bit + sign 

Accuracy (100-1 kHz), terminals 17, 29, 33 Max. error: 0.5% of full scale 

Accuracy (1-5 kHz), terminal 17 Max. error: 0.1% of full scale 

Accuracy (1-65 kHz), terminals 29, 33 Max. error: 0.1% of full scale 

Reliable galvanic isolation: All pulse inputs are galvanically isolated from the supply voltage (PELF). 

In addition, pulse inputs can be isolated from the other terminals on the control card by connecting 

an external 24 V DC supply and opening switch 4. See switches 1-4. 

VLT 4006-4300 VT, 550-600 V, do not meet PELV requirements. 

Control card, digitaVpulse and analog outputs: 

No. of programmable digital and analog outputs 2 

Terminal nos. 42, 45 

Voltage level at digital/pulse output 0 24 V DC 

Minimum load to frame (terminal 39) at digital/pulse output 600 SI 

Frequency ranges (digital output used as pulse output) 0-32 kHz 

Current range at analog output 0/4 - 20 mA 

Maximum load to frame (terminal 39) at analog output 500 SI 

Accuracy of analog output Max. error: 1.5% of full scale 

Resolution on analog output. 8 bit 

Reliable galvanic isolation: All digital and analog outputs are galvanically isolated from the 

supply voltage (PELT/) and other high-voltage terminals. 

VLT 4006-4300 VT, 550-600 V, do not meet PELV requirements. 
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VLT® 8000 AQUA 

Control card, 24 V DC supply: 

Terminal nos. 12, 13 

Max. load 200 mA 

Terminal nos. ground 20, 39 

Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage 

(PELV), but has the same potential as the analog outputs. 

Control card, RS 485 serial communication : 

Terminal nos. 68 (TX+, RX+), 69 (TX-, RX-) 

Reliable galvanic isolation: Full galvanic isolation (PELV). 

Relay outputs : 

No. of programmable relay outputs 2 

Terminal nos., control card 4-5 (make) 

Max. terminal load on 4-5, control card 50 V AC, 1 A, 60 VA, 75 V DC, 1 A, 30 W 

Max. terminal load on 4-5, control card for UL/cUL applications 30 V AC, 1 A / 42.5 V DC, 1 A 

Terminal nos., power card and relay card 1-3 (break), 1-2 (make) 

Max. terminal load on 1-3, 1-2, power card and relay card 240 V AC, 2 A, 60 VA 

Max. terminal load on 1-3, 1-2, power card 50 V DC, 2 A 

External 24 Volt DC supply: 

Terminal nos. 35, 36 

Voltage range 24 V DC ±15% (max. 37 V DC for 10 sec.) 

Max. voltage ripple 2 V DC 

Power consumption 15 W - 50 W (50 W for start-up, 20 msec.) 

Min. pre-fuse 6 Amp 
Reliable galvanic isolation: Full galvanic isolation if the external 24 V DC supply is also of the PELV type. 

Cable lengths and cross-sections: 

Max. motor cable length, shielded cable 150m/500 ft 
Max. motor cable length, unshielded cable 300m/1000 ft 

Max. motor cable length, shielded cable VLT 8011 380-480 V 100m/330 ft 
Max. motor cable length, shielded cable VLT 8011 550-600 V 50m/164 ft 

Max. DC-bus cable length, shielded cable 25m/82 ft from frequency converter to DC bar. 

Max. cable cross-section to motor, see next section 

Max. cross-section for control cables 1.5 mm2/16 AWG 

Max. cross-section for serial communication 1.5 mm2/16 AWG 
If UL/cUL is to be complied with, cable with temperature class 60/75 °C / 140/167°F must be used 

(VLT 8002 - 8072 (550 - 600 V), VLT 8006 - 8072 (380 - 480 V) and VLT 8002 - .8032 (200 - 240V). 

If UL/cUL is to be complied with, cable with temperature class 75°C/167°F must be used (VLT 8100 - 

8300 (550 - 600 V), VLT 8100 - 8600 (380 - 480 V), VLT 8042 - 8062 (200 - 240 V) 

Control characteristics: 

Frequency range 0 - 120 Hz 

Resolution on output frequency ±0.003 Hz 

System response time 3 msec. 

Speed, control range (open loop) 1:100 of synchro. speed 

Speed, control range (closed loop) 1:1000 of synchro. speed 

Speed, accuracy (open loop) < 1500 rpm:max. error ± 7.5 rpm 

> 1500 rpm: max. error of 0.5% of actual speed 

Process, accuracy (closed loop) < 1500 rpm: max.error ± 1.5 rpm 

> 1500 rpm: max. error of 0.1% of actual speed 

All control characteristics are based on a 4-pole asynchronous motor 
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VLT® 8000 AQUA 

Accuracy of Display readout (parameters 009-012 Display readout): 

Motor current, 0 - 140% load Max. error: ±2.0% of rated output current 

Power kW, Power HP, 0 - 90% load Max. error: ±5.0% of rated output power 

Externals: 

Enclosure IPOO/Chassis, IP20/NEMA 1, IP54/NEMA 12 

Vibration test 0.7 g RMS 18-1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36) 

Max. relative humidity 93 % +2 %, -3 % (IEC 68-2-3) for storage/transport 

Max. relative humidity 95% non condensing (IEC 721-3-3; class 3K3) for operation 

Ambient temperature IPOO/Chassis, IP20 /NEMA 1, IP54/NEMA 12 

40°C/104°F (24-hour average max. 35°C/95°F) 
Ambient temperature IP20 /NEMA 1, IP54/NEMA 12, VLT 8011 480 V 

40°C/104°F (24-hour average max. 35°C/95°F) 
see Derating for high ambient temperature 

Min. ambient temperature in full operation 

Min. ambient temperature at reduced performance 

Temperature during storage/transport -25° 
Max. altitude above sea level 

see Derating for high air pressure 

Max. 

Max. 

VLT 8000 AQUA protection : 

0 °C (32 °F) 
-10°C (14°F) 

- +65°/70°C (-13° - +149°/158°F) 
1000 m (3300 ft) 

Electronic motor thermal protection against overload. 

Temperature monitoring of heat-sink ensures that the VLT Frequency Converter cuts out if the 

temperature reaches 90°C (194°F) for IPOO/Chassis and IP2O/NEMA 1. For IP54/NEMA 12, 

the cut-out temperature is 80°C (176°F). An overtemperature can only be reset when the 

temperature of the heat-sink has fallen below 60°C (140°F). 
The VLT Frequency Converter is protected against short-circuiting on motor terminals U, V, W. 

The VLT Frequency Converter is protected against ground fault on motor terminals U, V, W. 

Monitoring of the intermediate circuit voltage ensures that the VLT Frequency Converter cuts 

out if the intermediate circuit voltage gets too high or too low. 

If a motor phase is missing, the VLT Frequency Converter cuts out. 

If there is a line fault, the VLT Frequency Converter is able to carry out a controlled deramping. 

If a line phase is missing, the VLT Frequency Converter will cut out or autoderate when a load 

is placed on the motor. Alternatively, the drive can be programmed to decrease it's output 
frequency as needed to maintain operation if desirable. 
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VLT® 8000 AQUA 

Technical data, line supply 3 x 200 - 240 V 

According to international naquirements 

Output current 

Output (240 V) 

Typical shaft output 

Typical shaft output 

Max. cable cross-section to motor and DC-bus 

Max. input current 

Max. cable cross-section 

power [mm2y[AWG]2) 

Max. line-fuses 

Line contactor 

Efficiency 4) 

Weight IP20/NEMA 1 

Weight IP54/NEMA 12 

Power loss at max. load. [W] 

Enclosure 

VLT type 8006 8008 8011 

IVLT,N [A] 16.7 24.2 30.8 

lvcr. Nikx(60 s) (A] 18.4 26.6 33.9 

SvIT.N [kVA] 6.9 10.1 12.8 

PVLT,N [kW] 4.0 5.5 7.5 

PVLT,N [HP] 5 7.5 10 

Imm2Y[AWG]2) 4/10 16/6 16/6 

(200 V)(RMS) ILN [Al 16.0 23.0 30.0 

4/10 16/6 16/6 

[A]/UL 3) [A] 50 50 50 

[Danfoss type] 

[AC value] 

CI 6 

AC-1 

CI 9 

AC-1 

CI 16 

AC-1 

z 0.98 0.98 0.98 

[kg/lbs] 23/51 23/51 23/51 

[kg/lbs] 35/77 35/77 38/84 

Total 194 426 545 

VLT type IP20 /NEMA 1, IP54/NEMA 12 

According to international requirements 

Output current 

VLT type 

IVLT,N [A] (200-240 V) 

Ivor. mAx(60 s) [A] 

(200-240 V) 

IVLT,N [A] (240 V) 

mrvr (60 s) [A] (240 V) 

Output SvI,T,N [kVA] (240 V) 

Typical shaft output PVLT,N [kW] 

Typical shaft output PVLT,N [HP] 

Max. cable cross-section to motor and 

DC-bus [mm2]/IAWG?) copper 

aluminium 

Min cable, cross-section to motor and DC- bus 

[mm2y[AWG]2) 

Max. input current (200 V) (RMS) ILN [A] 

Max. cable, cross-section power 

[mm2]/[AWG]2) copper 

aluminium 

Max. line-fuses [AVUL 3) [A] 

Efficiency 4) 

Weight IPOO/Chassis [kg/lbs] 

Weight IP20 /NEMA 1 [kg/lbs] 

Weight IP54/NEMA 12 [kg/lbs] 

Power loss at max. load.: W 

Enclosure IP20 /NEMA 1, IP54/NEMA 12 

8016 8022 8027 8032 8042 8052 8062 

46.2 59.4 74.8 88.0 115 143 170 

50.6 65.3 82.3 96.8 127 158 187 

46.0 59.4 74.8 88.0 104 130 154 

50.6 65.3 82.3 96.8 115 143 170 

19.1 24.7 31.1 36.6 41.0 52.0 61.0 

11 15 18.5 22 30 37 45 

15 20 25 30 40 50 60 

16/6 

16/6 

35/2 

35/2 

35/2 

35/2 

50/0 

50/0 

70/1/0 

95/3/05/ 

95/3/0 120/4/0 

90/250mcm5/120/300mcm5) 

10/8 10/8 10/8 16/6 10/8 10/8 10/8 

46.0 59.2 74.8 88.0 101.3 126.6 149.9 

16/6 

16/6 

35/2 

35/2 

35/2 

35/2 

50/0 

50/0 

70/1/0 

95/3/051 

95/3/0 120/4/0 

90/250mcm5 >120/300mcm5) 

60 80 125 125 150 200 250 

0.96 0.96 0.96 0.96 0.96 0.96 0.96 

- 82/180 82/180 82/180 

23/51 27/60 27/60 43/96 91/202 91/202 91/202 

34/76 44/98 45/100 50/110 94/208 94/208 94/208 

545 783 1042 1243 1089 1361 1613 

1. Current ratings fulfill UL requirements for 208-240 V 

2. American Wire Gauge 

3. See Line Connection section in this manual for VLT fuse types. 

4. Measured using 30m/100 ft. shielded motor cable at rated load and rated frequency. 

5. Connection stud 1 x M8 / 2 x M8. 
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VLT® 8000 AQUA 

Technical data, line supply 3 x 380 - 480 V 

According to international requirements 

Output current 

Output 

VLT type 

IVLT N (Al (380-415 V) 

kr. heix(60 s) [A] (380-415 V) 

IV1T N IA] (416-480 V) 

MAX (60 s) fA1 (416-480 V) 

Svi r N IkVA1 (400 V) 

Sy, r N (kVAI (480 V) 

PVI T N [kW( 

PVI T N HP] 
Typical shaft output 

Typical shaft output 

Max. cable cross-section 

to motor and DC-bus 

Max. input current 

(RMS) 

Max. cable cross-section, 

power 

Max. fine-fuses 

Efficiency 3) 

Weight IP20/NEMA 1 

Weight IP54/NEMA 12 

Power loss at max. load. NV( 

Enclosure 

8006 

10.0 

11.0 

8.2 

9.0 

7.2 

6.5 

4.0 

5 

(mm21/(AWG11) 

N[A] (380 VI 

ILNiAl (480 V) 

Imm2V(AWG11) 

(AWL (Al 

[kg/lbs1 

RgAbs1 

Total 

VLT type 

4/10 

9.1 

8.3 

4/10 

25/20 

0.96 

10/21 

13/28 

198 

8008 8011 

13.0 16.0 

14.3 17.6 

11.0 14.0 

12.1 15.4 

9.3 11.5 

8.8 11.2 

5.5 7.5 

7.5 10 

4/10 4/10 

12.2 15.0 

10.6 14.0 

4/10 4/10 
25/25 35/30 

0.96 0.96 

10/21 10/21 

13/28 13/28 

250 295 

Compact IP20/NEMA 1, IP54/NEMA 12 

According to international requirements 

Output current 

Output 

Typical shaft output 

Typical shaft output 

Max. cable cross-section 

to motor and DC-bus 

Min. cable. cross-section 

to motor and DC-bus 4) 

VLT type 8016 8022 8027 8032 8042 8052 8062 8072 

IVLT N (Al (380-415 \/) 24.0 32.0 37.5 44.0 61.0 73.0 90.0 106 

Ivir, mAx(60 s) [A] 

(380-415 V) 

IVLT N [Al (416-480 V) 

T MAX (416-480 V) 

SVLT N fkVA1 (400 V) 

SV) T N IkVA( (480 \/) 

PVI TN 

PVI T N (HP] 

26.4 35.2 41.3 48.4 67.1 80.3 99.0 117 

21.0 

23.1 

17.3 

16.7 

11 

15 

27.0 

29.7 

23.0 

21.5 

15 

20 

34.0 

37.4 

27.0 

27.1 

18.5 

25 

40.0 

44.0 

31.6 

31.9 

22 

30 

52.0 

57.2 

43.8 

41.4 

30 

40 

65.0 

71.5 

52.5 

51.8 

37 

50 

77.0 

84.7 

64.7 

61.3 

45 

60 

106 

117 

73.4 

84.5 

55 

75 

[rnm21/[AWG11) 16/6 16/6 16/6 16/6 35/2 35/2 50/0 10/8 

Max. input current 

(RMS) 

Max. cable, cross-section, 

Imm21/[AWG(1) 10/8 

IL,N [A] (380 V) 24.0 

N [A] (480 V) 21.0 

10/8 10/8 

32.0 37.5 

27.6 34.0 

10/8 

44.0 

41.0 

10/8 10/8 

60.0 72.0 

53.0 64.0 

16/6 

89.0 

77.0 

10/8 

103 

103 

Power [mm2V(AWG11) 

Max. line-fuses (AVUL 2) (Al 

Efficiency at rated frequency 

Weight IP20 /NEMA 1 Ikg/lbs1 

Weight IP54/NEMA 12 ko/lbs1 

Power loss at max. load.: 

Enclosure 

16/6 16/6 16/6 35/2 35/2 

63/40 63/40 63/50 63/60 80/80 
0.96 0.96 0.96 0.96 0.96 

10/21 21/46 21/46 27/60 27/60 

13/28 43/96 43/96 46/102 55/122 

419 559 655 768 1065 

IP20 /NEMA 1, IP54/NEMA 12 

35/2 50/0 50/0 

100/100 125/125 150/150 

0.96 0.96 0.96 

43/96 43/96 110/242 

61/134 63/140 112/248 

1275 1571 1851 

1 American Wire Gauge. 

2 See Line Connection section in this manual for VLT fuse types. 

3 Measured using 30m/100 ft. shielded motor cable at rated load and rated frequency. 

4 Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Always comply with national and local regulations on 

min. cable cross-section. 
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VLT® 8000 AQUA 

Technical data, line supply 3 x 380 - 480 V 

According to international reauirements VLT tvoe 
Output current NIT N (Al (380-415 VI 

NI f wix(60 51 (Al (380-415 VI 

!VI T N fAl(416-480 V) 

NIT MAX (60 s) (Al (416-480 V) 

Output Syr r N fkVA1 (400 M 
Sy; r nt fkVA1 (480 VI 

Typical shaft output (380-415 V) Pvif h, MV1 

Typical shaft outout1440-480 V) Poi- N11-IP1 

Max. cross-section of copper cable 
to motor and DC-bus (380-415 VI fmmW) 
Max. cross-section of copper cable 
to motor and DC-bus (440-480 VI fmm211) 

Max. cross-section of aluminium cable 
to motor and DC-bus (380-415 VI Imm211) 

Max. cross-section of aluminium cable 
to motor and DC-bus (440-480 VI Imm211) 

Max. cross-section of copper cable 
to motor and DC-bus (380-415 VI fAWG2)11) 

Max. cross-section of copper cable 
to motor and DC-bus (440-480 VI fAWG2)111 

Max. cross-section of aluminium cable 

to motor and DC-bus (380-415 V) fAWG2/11) 

Max. cross-section of aluminium cable 

to motor and DC-bus (440-480 V) fAWG21111 

Max. cross-section of cable to motor and DC-buss) 
fmm2'AWG21111 

Max. input current4) Ii N (Al (400 VI 

(RMS) li NI (Al (480 \A 

Max. cross-section of copper cable 
to Dower (380-415 VI fmm2111) 

Max. cross-section of copper cable 
to power (440-480 VI imm)(ll 

Max. cross-section of aluminium cable 
to oower (380-415 M frnm2111) 

Max. cross-section of aluminium cable 
to cower (440-480 M 
Max. cross-section of copper cable 
to oower (380-415 M 
Max. cross-section of copper cable 
to Dower (440-480 M 
Max. cross-section of aluminium cable 

frnm2111) 

FAWG2111) 

FAWG2111) 

Max. cross-section of aluminium cable 
to Dower (440-480 V) 

Min. cable cross-section to motor 
and DC-bus 3) 

Max, line-fuses 
Internal drive fuses 

Power/Interface Board fuse 
Weight IPOO/Chassis 

Weioht_IP_20/NEMA 1 

fAWG21111 

fmmvAWG211 

FA1/UL (Al 

IA1/UL (Al 

'AWL (Al 

Ikg/lbs1 

[kgAbs1 

Weight 1P54/NEMA 12 [kg/lbs] 

Efficiency at rated freauency 2 

Power loss at max. load. RN1 

Enclosure 

8100 8125 8150 8200 8250 8300 
147 177 212 260 315 368 
162 195 233 286 347 405 
130 160 190 240 302 361 

143 176 209 264 332 397 

102 123 147 180 218 255 

104 127 151 191 241 288 

75 90 110 132 160 200 
100 125 150 200 250 300 

95 120 2x70 2x70 2x95 2x120 

70 95 2x70 2x70 2x95 2x120 

90 120 2x70 2x95 2x120 2x150 

120 150 2x70 2x120 2x120 2x150 

3/0 4/0 2x1/0 2x2/0 2x3/0 2x250mcm 

2/0 3/0 2x1/0 2x1/0 2x3/0 2x4/0 

250mcm 300mcm 2x2/0 2x4/0 2x250mcm 2x350mcm 

4/0 250mcm 2x2/0 2x3/0 2x250mcm 2x300mcm 

10/8 10/8 10/8 10/8 16/6 16/6 
145 174 206 256 317 366 
128 158 185 236 304 356 

95 120 2x70 2x70 2x95 2x120 

70 95 2x70 2x70 2x95 2x120 

90 120 2x70 2x95 2x120 2x150 

120 150 2x70 2x120 2x120 2x150 

3/0 4/0 2x1/0 2x2/0 2x3/0 2x250mcm 

2/0 3/0 2x1/0 2x1/0 2x3/0 2x4/0 

ai . I 'la el us is 

4/0 250mcm 2x2/0 2x3/0 2x250mcm 2x300mcm 

10/8 10/8 10/8 10/8 16/6 
250/200 250/250 300/300 350/350 450/400 500/500 
15/15 15/15 30/30 30/30 30/30 30/30 

99/218 99/218 132/292 132/292 132/292 132/292 
110/242 110/242146/322 146/322_146=2_146/322 

112/248 112/248 160/354 160/354 160/354 160/354 

0.97 0.97 0.97 0.97 0.97 0.97 
1970 2380 2860 3810 4770 5720 

1. Connection stud 1 x M8 / 2 x M8. 

2. American Wire Gauge. 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Always comply with national and local regulations on 

min. cable cross-section. 

4. Drive automatically compensates for power fluctuations +/- 10% of the input voltage. 

5. See Line Connection section in this manual for VLT fuse types. 
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VLT® 8000 AQUA 

Technical data, line supply 3 x 380 - 480 V 

According to international requirements VLT type 

Output current IVLT.N (Al (380-415 VI 

!Yu rmx(60 s) 1A1 (380-415 V) 

IVLTN (Al (440-480 V) 

kr mAx (60 s) (Al (440-480 VI 

Output Syr T ist IkVA1 (415 VI 

SVI T N ikVA1 (480 VI 

Typical shaft output (380-440 V) Pvl TN IkW1 

Typical shaft output (441-500 V) RA TN (HP] 

Max. cross-section of 

copper cable to motor 

and loadsharinq (380-415 VI frnm2111 

Max. cross-section of 

copper cable to motor 

and loadsharinq (440-480 V) Imm211) 

Max. cross-section of 

aluminium cable to motor 

and loadsharinq (380-415 \I fmm2111 

Max. cross-section of 

aluminium cable to motor 

and loadsharinq (440-480 V) frnm2111 

Max. cross-section of 

copper cable to motor 

and loadsharinq (380-415 V) (AWG( 211) 

Max. cross-section of 

copper cable to motor 

and loadsharinq (440-480 V)1AWG12/1) 

Max. cross-section of 

aluminium cable to motor 

and loadsharinq (380-415 V)1AWG12)1) 

Max. cross-section of 

aluminium cable to motor 

and loadsharinq (440-480 V) fAWG12) 

8350 8450 8500 8600 

480 600 658 745 

528 660 724 820 

443 540 590 678 

487 594 649 746 

345 431 473 536 

353 430 470 540 

250 315 355 400 

350 450 500 600 

2 x 150 2 x 185 2 x 240 2 x 300 

3 x 70 3 x 95 3 x 120 3 x 150 

2 x 120 2 x 150 2 x 185 2 x 300 

3 x 70 3 x 95 3 x 95 3 x 120 

2 x 185 2 x 240 2 x 300 

3 x 120 3 x 150 3 x 185 3 x 185 

2 x 150 2 x 185 2 x 240 

3 x 95 3 x 120 3 x 150 3 x 185 0 

2 x 250mcm 2 x 350mcm 2 x 400mcrn 2 x 500mcm CO 

3 x 2/0 3 x 3/0 3 x 4/0 3 x 250mcm Co 

2 x 4/0 2 x 300mcm 2 x 350mcm 2 x 500mcm 

3 1/0 3 x 3/0 3 x 3/0 3 x 4/0 

2 x 350mcm 2 x 500mcm 2 x 600mcm 2 x 700mcm 

3 x 4/0 3 x 250mcm 3 x 300mcm 3 x 350mcm 

2 x 300mcm 2 x 400mcm 2 x 500mcm 2 x 600mcm 

3 x 3/0 3 x 4/0 3 x 250mcm 3 x 300mcm 

1. Connection stud 1 x M8 / 2 x M8. 

2. American Wire Gauge. 
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Technical data, line supply 3 x 380 - 480 V 

According to international requirements 

Max. input current 

(RMS) 

Max. cross-section of 

copper cable 

to power (380-415 V) 

Max. cross-section of 

copper cable 

to power (440-480 V) 

Max. cross-section of 

aluminium cable 

to power (380-415 V) 

Max. cross-section of 

aluminium cable 

to power (440-480 V) 

Max. cross-section of 

copper cable 

to power (380-415 V) 

Max. cross-section of 

copper cable 

to power (440-480 NA 

Max. cross-section of 

aluminium cable 

to power (380-415 V) 

Max. cross-section of 

aluminium cable 

to power (440-480 \A 

Max. pre-fuses fmains)_ 

Internal drive fuses 

Internal drive fuses 

(resistor) 

Integral pre-fuses (SMPS) 

Efficiency 

Weight IPOO/Chassis 

Weight IP2O/NEMA 1 

Weight 1P54/NEMA 12 

Power loss at max. load 

Enclosure 

1. Connection stud 1 x M8 / 2 x M8. 

2. American Wire Gauge. 

3. See Line Connection section in this manual for fuse types. 

VLT® 8000 AQUA 

VLT type 8350 8450 8500 8600 

It rmx [Al (400 V) 389 467 584 648 

li_nox [Al (480 V) 356 431 526 581 

[mm2]1) 

2 x 150 

3 x 70 

2 x 185 

3 x 95 

2 x 240 

3 x 120 

2 x 300 

3 x 150 

lmm211) 

2 x 120 

3 x 70 

2 x 150 

3 x 95 

2 x 185 

3 x 95 

2 x 300 

3 x 120 

[mm211) 

2 x 185 

3 x 120 

2 x 240 

3 x 150 

2 x 300 

3 x 185 3 x 185 

Imm211) 

2 x 150 

3 x 95 

2 x 185 

3 x 120 

2 x 240 

3 x 150 3 x 185 

IAWG12)1) 

2 x 250mcm 

3 x 2/0 

2 x 350mcm 

3 x 3/0 

2 x 400mcm 

3 x 4/0 

2 x 500mcm 

3 x 250mcm 

[AWG12)1) 

2 x 4/0 

3 1/0 

2 x 300mcm 

3 x 3/0 

2 x 350mcm 

3 x 3/0 

2 x 500mcm 

3 x 4/0 

fAWG12)1) 

2 x 350mcm 

3 x 4/0 

2 x 500mcm 

3 x 250mcm 

2 x 600mcm 

3 x 300mcm 

2 x 700mcm 

3 x 350mcm 

pawGiz 1) 

2 x 300mcm 

3 x 3/0 

2 x 400mcm 

3 x 4/0 

2 x 500mcm 

3 x 250mcm 

2 x 600mcm 

3 x 300mcm 

I-VUL3) [A] 630/600 700/700 800/800 800/800 
[- ]/UL3) [A] 

f-VUL3) (Al 

15/15 

12/12 

15/15 

12/12 

15/15 

12/12 

30/30 

12/12 

[-IMO [Al 5.0/5.0 

z 0.97 0.97 0.97 0.97 

11(q/lsbl 480/1058 515/1135 560/1234 585/1290 

ll<q/Islol 595/1311 630/1388 675/1488 700/1543 
[kg/Isb] 605/1334 640/1411 685/1510 710/1565 

[W] 7500 9450 10650 12000 

IPOO/Chassis IP20/NEMA 1 and IP54/NEMA 12 
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Technical data, line supply 3 x 550 - 600 V 

According to international requirements 

Output 

Output current 

Output 

Typical shaft output 

Typical shaft output 

Max. copper cable 

cross-section to motor, 

brake and loadsharingl) 

Input 

Rated input current 

Max. copper cable 

cross-section, power 

NEMA11) 

Max. pre-fuses mains3) 

Efficiency 

Weight IP20 /NEMA 1 

Estimated power loss 

at max. load. 

Estimated power loss 

at max. load. 

VLT® 8000 AQUA 

VLT type 8002 8003 8004 8005 8006 8008 8011 

Ivcr,N [A] (550 V) 2.6 2.9 4.1 5.2 6.4 9.5 11.5 

IVLT, MAX (60 s) [A] 
2.9 3.2 4.5 5.7 7.0 10.5 12.7 

(550 V) 

IVLT,N [A] (575 V) 2.4 2.7 3.9 4.9 6.1 9.0 11.0 

kr, ritAx (60 s) [A] 
2.6 3.0 4.3 5.4 6.7 9.9 12.1 

(575 V) 

SVLT,N [kVA] (550 V) 2.5 2.8 3.9 5.0 6.1 9.0 11.0 

SVLT,N [kVA] (575 V) 2.4 2.7 3.9 4.9 6.1 9.0 11.0 

PVLT,N (kW] 1.1 1.5 2.2 3 4 5.5 7.5 

PVLT,N [HP] 1.5 2 3 4 5 7.5 10 

[mm2] 4 4 4 4 4 4 4 

[AWG]2) 10 10 10 10 10 10 10 

IvutN [A] (550 V) 2.5 2.8 4.0 5.1 6.2 9.2 11.2 

iVLT,N [A] (600 V) 2.2 2.5 3.6 4.6 5.7 8.4 10.3 

[mm2] 4 4 4 4 4 4 4 

[AWG]2) 
10 10 10 10 10 10 10 

[-Imo [A] 3 ' 4 5 6 8 10 15 

z 0.96 0.96 0.96 0.96 0.96 0.96 0.96 

[kgy[lbs] 10.5/23.1 10.5/23.1 10.5/23.1 10.5/23.1 10.5/23.1 10.5/23.1 10.5/23.1 

(550 V) [W] 65 73 103 131 161 238 288 

(600 V) [W] 63 71 102 129 160 236 288 

Enclosure IP20/NEMA1 

1. Connection stud 1 x M8 / 2 x M8. 

2. American Wire Gage (AWG) 

3. If UUcUL is to be complied with, pre-fuses type Bussman KTS-R type or exact equivalent must be used for VLT 8002 - 8072. 

If UUcUL is to be complied with, pre-fuses type Bussman FWP semi-conductor type or exact equivalent must be used for VLT 8100 - 8250. 

If UUcUL is not to be complied with, use type gG fuse for VLT 8002 - 8072 and type gR for VLT 8100 - 8300. 

Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be designed for protection in a 

circuit capable of supplying a maximum of 100.000 Arms (symmetrical), 600 V maximum. 
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Technical data, line supply 3 x 550 - 600 V 

According to international requirements 

Output 

Output current 

Output 

Typical shaft output 

Typical shaft output 

Max. copper cable 

cross-section to motor, 

brake and loadsharingl) 

Min. cable cross-section 

to motor, brake and 

loadsharing3) 

Input 

O 

Rated input current 

Max. copper cable 

cross-section, power 

NEMA11) 

Max. pre-fuses mains4) 

Efficiency 

Weight IP20/NEMA 1 

Estimated power loss at 

max. load. 

Estimated power loss at 

max. load. 

VLT® 8000 AQUA 

VLT type 8016 8022 8027 8032 8042 8052 8062 8072 

Ivur.iii [A] (550 V) 18 23 28 34 43 54 65 81 

IVLT, MAX (60 s) [A) 
20 25 31 37 47 59 72 89 

(550 V) 

IVLT,N [A] (575 A 17 22 27 32 41 52 62 77 

IVLT, MA)( (60 s) [A] 
19 24 30 35 45 57 68 85 

(575 V) 

SVLT,N [kVA] (550 V) 17 22 27 32 41 51 62 77 

SIA:r,m WA] (575 V) 17 22 27 32 41 52 62 77 

PVLT,N [kW] 11 15 18.5 22 30 37 45 55 

PVLT,N [HP] 15 20 25 30 40 50 60 75 

[mm2] 16 16 16 35 35 50 50 50 

[AWG]2) 6 6 6 2 2 1/0 1/0 1/0 

[mm2] 0.5 0.5 0.5 10 10 16 16 16 

[AWG]21 20 20 20 8 8 6 6 6 

lvt.3,N [A] (550 V) 18 22 27 33 42 53 63 79 

IVLT,N [A] (600 V) 16 21 25 30 38 49 58 72 

[mm2] 16 16 16 35 35 50 50 50 

[AWG]2) 6 6 6 2 2 1/0 1/0 1/0 

E]/w4) [A] 20 30 35 45 60 75 90 100 

0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 

[kg]/[lbs] 23/51 23/51 23/51 30/66 3066 48/106 48/106 48/106 

(550 V) [W] 451 576 702 852 1077 1353 1628 2029 

576 
(600 V) [W] 446 707 838 1074 1362 1624 2016 

Enclosure IP2O/NEMA 1 

1. Connction stud 1 x M8 / 2 x M8. 

2. American Wire Gage (AWG) 

3.Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP2O/NEMA 1. 

4. If UL/cUL is to be complied with, pre-fuses type Bussman KTS-R type or exact equivalent must be used for VLT 8002 - 8072. 

If UUcUL is to be complied with, pre-fuses type Bussman FWP semi-conductor type or exact equivalent must be used for VLT 8100 - 8250. 

If UUcUL is not to be complied with, use type gG fuse for VLT 8002 - 8072 and type gR for VLT 8100 - 8300. 

Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be designed for 

protection in a circuit capable of supplying a maximum of 100.000 Arms (symmetrical), 600 V maximum. 

Always comply with national and local regulations on min. cable cross-section. 
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Technical data, line supply 3 x 550 - 600 V 

According to international requirements 

Output 

Output current 

Output 

Typical shaft output 

Typical shaft output 

Max. copper cable cross-section to 

motor, brake and loadsharingl) 

Max. aluminium cross-section to 

motor, brake and loadsharing1l 

Input 

Min. cable cross-section to motor, 

brake and loadsharinga) 

Rated input current 

Max. copper cable cross-section, 

power NEMA1I) 

Max. aluminium cable cross-section, 

power NEMA11/ 

Max. pre-fuses mains') 

Integral pre-fuses 

(softcharge circuit, AC)5) 

Integral pre-fuses 

(softcharge resistors, DC)5) 

Integral pre-fuses (SMPS)6) 

Efficiency 

Weight IPOO/Chassis 

Weight IP20/NEMA 1 

Estimated power loss at max. load. 

Estimated power loss at max. load. 

Enclosure 

VLT® 8000 AQUA 

VLT type 8100 8125 8150 8200 8250 8300 

IVLT,N [A] (550 V) 104 131 151 201 253 289 

Ivu. MAX (60 s) [A] (550 V) 114 144 166 221 278 318 

IVLT,N [A] (575 V) 99 125 144 192 242 289 

IVLT. MAX (60 s) [A] (575 V) 109 138 158 211 266 318 

SyLT,N [kVA] (550 V) 99 125 144 191 241 275 

SyLT,N [kVA] (575 V) 99 124 143 191 241 288 

13VLT,N LW 75 90 110 132 160 200 

PVLT,N [HP] 100 125 150 200 250 300 

[mm2] 120 120 120 2x120 2x120 2x120 

[AWG]2) 4/0 4/0 4/0 2x4/0 2x4/0 2x4/0 

[mm2] 185 185 185 2x185 2x185 2x185 

[AWG]2l 300 300 300 2x300 2x300 2x300 

mcm mcm mcm mcm mcm mcm 

[mm2] 6 6 6 2x6 2x6 2x6 

[AWG]2) 8 8 8 2x8 2x8 2x8 

IVLT,N [A] (550 V) 101 128 147 196 246 281 C 
O 

IVLT,N [A] (600 v) 92 117 134 179 226 270 
"ct 

[mm2] 120 120 120 2x120 2x120 2x120 

[AWG]2) 4/0 4/0 4/0 2x4/0 2x4/0 2x4/0 

[mm2] 185 185 185 2x185 2x185 2x185 

[AWG)21 300 300 300 2x300 2x300 2x300 

mcm mcm mcm mcm mcm mcm 

[-]/ut..4) [A] 125 175 200 250 350 400 

[-yuL4) [A] 
15 

(Qty.3) 

15 

(Qty.3) 

15 

(Qty.3) 

30 

(Qty.3) 

30 

(041.3) 
30 (Qty.3) 

[-yut..4)[A] 
12 

(Qty.1) 

12 

(Qty.1) 

12 

(Qty.1) 

12 

(Qty.1) 

12 

(Qty.2) 
12 (Qty.2) 

[-yui..4) [A] 5 5 5 5 5 5 

0.97 0.97 0.97 0.97 0.97 0.97 

(kgy[lbs] 109/240 109/240 109/240 146/322 146/322 146/322 

(kg]/llbs] 121/267 121/267 121/267 161/355 161/355 161/355 

(550 V) [W] 2605 3285 3785 5035 6340 7240 

(600 V) [W] 2560 3275 3775 5030 6340 7570 

IPOO/Chassis and IP20/NEMA 1 

1. Connction stud 1 x M8 / 2 x M8. 

2. American Wire Gage (AWG) 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20/NEMA 1. 

4. If UL/cUL is to be complied with, pre-fuses type Bussman KTS-R type or exact equivalent must be used for VLT 8002 - 8072. 

If UUcUL is to be complied with, pre-fuses type Bussman FWP semi-conductor type or exact equivalent must be used for VLT 8100 - 8250. 

If UUcUL is not to be complied with, use type gG fuse for VLT 8002 - 8072 and type gR for VLT 8100 - 8300. 

Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be designed for protection in a 

circuit capable of supplying a maximum of 100.000 Arms (symmetrical), 600 V maximum. 

Always comply with national and local regulations on min. cable cross-section. 

5. Integral pre-fuse (softcharge circuit, AC) must be AC Littelfuse KU< or exact equivalent. 

Integral pre-fuse (softcharge resistors, DC) must be KLKD or exact equivalent. 

6. Integral pre-fuse (SMPS) must be Bussman KTK type or exact equivalent. 
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Fuses 
UL compliance 

VLT® 8000 AQUA 

To comply with UUcUL approvals, pre-fuses according to the table below, are recommended. 

200-240 V 

VLT Bussmann SIBA Littel fuse Ferraz-Shawmut 
8006 KTN-R30 5012406-032 KLN-R30 ATM-R30 or A2K-30R 
8008 KTN-R50 5014006-050 KLN-R50 A2K-50R 
8011 KTN-R60 5014006-063 KLN-R60 A2K-60R 
8016 KTN-R60 5014006-063 KLN-R60 A2K-60R 
8022 KTN-R80 5014006-080 KLN-R80 A2K-80R 
8027 KTN-R125 2028220-125 KLN-R125 A2K-125R 
8032 KTN-R125 2028220-125 KLN-R125 A2K-125R 
8042 FWX-R150 2028220-150 L25S-150 A25X-150 
8052 FWX-R200 2028220-200 L25S-200 A25X-200 
8062 FWX-R250 2028220-250 L25S-250 A25X-250 

380-500 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

8006 KTS-R20 5017906-020 KLS-R20 ATM-R20 or A6K-20R 

8008 KTS-R25 5017906-025 KLS-R25 ATM-R25 or A6K-25R 

8011 KTS-R30 5017906-032 KLS-R30 A6K-30R 

8016 KTS-R40 5012406-040 KLS-R40 A6K-40R 

8022 KTS-R40 5017906-040 KLS-R40 A6K-40R 

8027 KTS-R50 5014006-050 KLS-R50 A6K-50R 

8032 KTS-R60 5014006-063 KLS-R60 A6K-60R 

8042 KTS-R80 2028220-100 KLS-R80 A6K-80R 

8052 KTS-R100 2028220-125 KLS-R100 A6K-100R 

8062 KTS-R125 2028220-125 KLS-R125 A6K-125R 

8072 KTS-R150 2028220-160 KLS-R150 A6K-15OR 

8075 FWH-R150 2028220-125 L50S-150 A50-P150 

8100 FWH-R220 2028220-200 L50S-225 A50-P225 

8125 FWH-R250 2028220-224 L50S-250 A50-P250 

8150 FWH-R300 2028220-315 L50S-300 A50-P300 

8200 FWH-R350 2028220-315 L50S-350 A50-P350 

8250 FWH-R400 206xx32-400 L50S-400 A50-P400 

8300 FWH-R500 206xx32-500 L50S-500 A50-P500 

8350 FWH-R600 206xx32-600 L50S-600 A50-P600 

8450 FWH-R700 206xx32-700 L50S-700 A50-P700 

8500 FWH-R800 206xx32-800 L50S-800 A50-P800 

8600 FWH-R800 206xx32-800 L50S-800 A50-P800 

KTS-fuses from Bussmann may substitute KTN for 240 V drives. 

FWH-fuses from Bussmann may substitute FWX for 240 V drives. 

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V drives. 

L5OS fuses from LITTEL FUSE may substitute L5OS fuses for 240 V drives. 

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V drives. 

A5OX fuses from FERRAZ SHAWMUT may substitute A25X for 240 V drives. 
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VLT® 8000 AQUA 

550-600 V 

VLT Bussmann 

E52273 

RK1 / JDDZ 

SIBA 

E180276 

RK1 / JDDZ 

Littel fuse 

E81895 

RK1 /JDDZ 

Ferraz-Shawmut 

E163267/ E2137 

CC / JDDZ 

Ferraz-Shawmut 

El 63267 / E2137 

RK1 / JDDZ 
8002 KTS-R-3 5017906-004 KLSR003 - A6K-3R 

8003 KTS-R-4 5017906-004 KLSR004 - A6K-4R 
8004 KTS-R-5 5017906-005 KLSR005 - A6K-5R 
8005 KTS-R-6 5017906-006 KLSR006 - A6K-6R 
8006 KTS-R-8 5017906-008 KLSR008 - A6K-8R 
8008 KTS-R-10 5017906-010 KLSR010 - A6K-10R 
8011 KTS-R-15 5017906-016 KLSR015 - A6K-15R 

8016 KTS-R-20 5017906-020 KLSR020 - A6K-20R 
8022 KTS-R-30 5017906-030 KLSR030 A6K-30R 
8027 KTS-R-35 5014006-040 KLSR035 - A6K-35R 
8032 KTS-R-45 5014006-050 KLSR045 - A6K-45R 
8042 KTS-R-60 5014006-063 KLSR060 - A6K-60R 
8052 KTS-R-75 5014006-080 KLSR075 - A6K-80R 
8062 KTS-R-90 5014006-100 KLSR090 - A6K-90R 
8072 KTS-R-100 5014006-100 KLSR100 - A6K-100R 

VLT E91958 

JFHR2 

SIBA 

E180276 

RK1 / JDDZ 

E71611 

JFHR2 

E60314 

JFHR2 

8100 FWP-125A 2018920-125 L70S125 - A70QS125 
8125 FWP-175A 2018920-180 L70S175 - A70QS175 
8150 FWP-200A 2018920-200 L70S200 - A70QS200 
8200 FWP-250A 2018920-250 L70S250 - A700S250 
8250 FWP-350A 206xx32-350 L70S350 - A70QS350 
8300 FWP-400A 206xx32-400 L70S400 - A700S400 

Non UL compliance 

If UL/cUL is not required, we recommend the above mentioned fuses or: 

VLT 8032-8052 200-240 V type gR 

VLT 8075-8500 380-500 V type gR 

VLT 8075-8250 550-600 V type gR 

1. Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be designed 

for protection in a circuit capable of supplying a maximum of 100000 Arms (symmetrical), 500 V maximum. 
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Mechanical dimensions 
The dimensions listed in the following tables are for 
reference only. Dimension values are in mm (inches). 

For all regions except North America (NA), the 
hardware configurations and dimensions are: 

IP 00 - 

VLT 8042 - VLT 8062 
VLT 8100 - VLT 8125 
VLT 8100 - VLT 8150 

370 
(14.57) 

270 
0.63) 

(200 - 240 VAC) 
(380 - 480 VAC) 
(550 - 600 VAC) 

Innumto 

010 
(00.39) 

10 

Air space (above and below): 250 9.84) 

VLT 8150 - VLT 8300 (380 - 480 VAC) 
VLT 8200 - VLT 8300 (550 - 600 VAC) 

Air space (above and below): 300 (11.81) 

30 

VLT® 8000 AQUA 

VLT 8350 - VLT 8600 (380 - 480 VAC) 

Air space (above and below): 494 (19.45) 

.15.8 
(.0.622) 

1 - 
(1 _ 

1 9) 

T(0.93) 
23.5 

48.5 I- 

847 
(72.72) 

1065 (41.93) 

25-.0 (0.984) 

r 
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VLT® 8000 AQUA 

IP 20 - 

VLT 8006 - VLT 8032 (200 - 240 VAC) 

VLT 8016 - VLT 8072 (380 - 480 VAC) 

VLT 8016 - VLT 8072 (550 - 600 VAC) 

VLT 8006 - VLT 8032 (200 - 240 VAC) 

VLT Model A B C a b 

8006 - 8011 560 (22.0) 242 (9.5) 260 (10.2) 540 (21.3) 200 (7.9) 

8016 - 8022 700 (27.6) 242 (9.5) 260 (10.2) 680 (26.8) 200 (7.9) 

8027 - 8032 800 (31.5) 308 (12.1) 296 (11.7) 780 (30.7) 270 (10.6) 

VLT 8016 - VLT 8072 (380 - 480 and 550 - 600 VAC) 

VLT Model A B C a b 

8016 - 8027 560 (22.0) 242 (9.5) 260 (10.2) 540 (21.3) 200 (7.9) 

8032 - 8042 700 (27.6) 242 (9.5) 260 (10.2) 680 (26.8) 200 (7.9) 

8052 - 8072 800 (31.5) 308 (12.1) 296 (11.7) 780 (30.7) 270 (10.6) 

10 
(0 39) 

10 

85 
(0.3) 

Air space (above and below): 200 (7.9) 

VLT 8006 - VLT 8011 (380 - 480 VAC) 

VLT 8002 - VLT 8011 (550 - 600 VAC) 

VLT Model A 

8002 - 8011 395 (15.6) 

B 

220 (8.7) 

(0.39) 

10 

C a 

200 (7.9) 384 (15.1) 200 (7.9) 

Air space (above and below): 100 (3.94) 
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VLT® 8000 AQUA 

IP 20 VLT 8150 - VLT 8300 (380 - 480 VAC) 

VLT 8200 - VLT 8300 (550 - 600 VAC) 
VLT 8042 - VLT 8062 (200 - 240 VAC) 

VLT 8100 - VLT 8125 (380 - 460 VAC) 

VLT 8100 - VLT 8150 (550 - 600 VAC) 

(13)9 

175 
Or) ;27 

Air space (above and below): 250 (9.84) 

754 
(29.69) 

700 
(30.71) 

954 
(37.5) 

170,1113.10 

010 
(00.39) 

10 
0.39) 

010 
(10.39 

VLT 8350 - VLT 8600 (380 - 480 VAC) 

Air space (above and below): 0 

Order Code CN1 

0 
(15 

40 
75) 

420 (16.54)'] 
(135.78-3, 

175 
(6.89) 

1 357 
(53.43) 

1380 
(54.33) 

1554 
(61.18) 

Air space (Above): 300 (11.81) 

Air space (Below): 225 (8.86) 

176FA186.10 

010 
(00.39) 

10 
(0.39) 

010 
(00.39) 
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VLT® 8000 AQUA 

IP 54 - 

VLT 8006 - VLT 8032 (200 - 240 VAC) 

VLT 8046 - VLT 8072 (380 - 480 VAC) 

VLT 8006 - VLT 8032 (200 - 240 VAC) 

VLT Model A B C D a b ab/be 
8006 - 8011 810 (31.9) 350 (13.8) 280 (11.0) 70 (2.76) 560 (22.0) 326 (12.8) 200 (7.9) 

8016 - 8032 940 (37.0) 400 (15.7) 280 (11.0) 70 (2.76) 690 (27.2)_ 375 (14.8) 200 (7.9) 

VLT 8006 - VLT 8075 (380 - 480 VAC) 

VLT Model A B C D a b ab/be 
8006 - 8011 530 (20.9) 282 (11.1) 195 (7.7) 85 (3.35) 330 (13.0) 258 (10.2) 100 (3.94) 

8016 - 8032 810 (31.9) 350 (13.8) 280 (11.0) 70 (2.76) 560 (22.0) 326 (12.8) 200 (7.9) 

8042 - 8072 940 (37.0) 400 (15.7) 280 (11.0) 70 (2.76) 690 (27.2) 375 (14.8) 200 (7.9) 

Air Space Above unit = ab 

Air Space Below unit = be 

IP 54 - 

VLT 8042 - VLT 8052 (200 - 240 VAC) 
VLT 8100 - VLT 8125 (380 - 480 VAC) 
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VLT® 8000 AQUA 

VLT 8150 - VLT 8300 (380 - 480 VAC) 

425 
(16.73) 

495 
(19.49) 

445 
(17.52) 

1465 
(57.60) 

1572 

VLT 8350 - VLT 8600 (380 - 480 VAC) 
010 

(61.89) 

2080.0 
(81.89) 

Air space (Above): 300 (11.81) 

Air space (Below): 175 (6.89) 

1200.0 
(47.24) 

2010.0 
(79.13) 

176FA190.10 
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North America Configurations and Dimensions 
All dimensions are in mm (in.) and are for reference 

only. For precise dimensional detail, please 

contact your Danfoss Sales Office. 

Chassis - 

VLT 8042 - VLT 8062 (200 - 240 VAC) 
VLT 8100 - VLT 8125 (380 - 480 VAC) 
VLT 8100 - VLT 8150 (550 - 600 VAC) 

355 
(13.19 

370 
(14.57) 

270 
10.63) 

17674183.10 

754 
(29.68) 

780 
(30.71) 

801 
(31.55) 

010 
(00.39) 

10 
(0.39) 

010 
(00.39) 

Air space (Above and Below): 250 (9.84) 

VLT 8350 - VLT 8600 (380 - 480 VAC) 

VLT® 8000 AQUA 

VLT 8150 - VLT 8300 (380 - 480 VAC) 
VLT 8200 - VLT 8300 (550 - 600 VAC) 

400 
(15.75 

420 
(16.54) 

350 (13.78)1 

1357 
(53.43) 

1380 
(54.33) 

1400 
(55.12) 

176FA184.10 

010 
(00.39 

010 
(00.39) 

10 
(0.39) 

Air space (Above and Below):300 (11.81) 

.15.8 
(40.622) 

1065 (41.93) 

25.1 0 (0.984) 

r---1 

7 

(72.72) 

23.5 
T(0.93) 
48.5 r 
0.9) 

847 

i 2x -Fr e8.8 
(.0.346) 

176FA187.10 
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VLT® 8000 AQUA 

Protected Chassis and NEMA 1* 

VLT 8006 - VLT 8032 (200 - 240 VAC) 
"VLT 8016 - VLT 8072 (380 - 480 VAC) 
"VLT 8016 - VLT 8072 (550 - 600 VAC) 

VLT 8006 - VLT 8032 (200 - 240 VAC) 
VLT Model A C a 

8006 - 8011 560 (22.0) 242 (9.5) 260 (10.2) 540 (21.3) 200 (7.9) 
8016 - 8022 700 (27.6) 242 (9.5) 260 (10.2) 680 (26.8) 200 (7.9) 

8027 - 8032 800 (31.5) 308 (12.1) 296 (11.7) 780 (30.7) 270 (10.6) 
VLT 8016 - VLT 8072 (380 - 480 and 550 - 600 VAC) 
VLT Model A B C a b 

8016 - 8027 560 (22.0) 242 (9.5) 260 (10.2) 540 (21.3) 200 (7.9) 
8032 - 8042 700 (27.6) 242 (9.5) 260 (10.2) 680 (26.8) 200 (7.9) 
8052 - 8072 800 (31.5) 308 (12.1) 296 (11.7) 780 (30.8) 270 (10.6) 

85 

10 
(0.39) 

10 

Air space (Above and Below): 200 (7.9) 

VLT 8006 - VLT 8011 
VLT 8002 - VLT 8011 

VLT Model A 
8002 - 8011 395 (15.6) 

0380 - 480 VAC) 
(550 - 600 VAC) 
B 
220 (8.7) 

(0.39) 

10 

C a 

200 (7.9) 384 (15.1) 200 (7.9) 

Air space (Above and Below): 100 (3.94) 

Order CN1 for NEMA 1 - Order C20 for Protected Chassis except as noted. 

Internal RFI Fitter requires C20 Order Code and addition of Enclosure Extension Option for bottom of standard enclosure. 

Internal RFI Filter not available for 550-600 VAC models. 
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VLT 8042 - VLT 8062 (200 - 240 VAC) 
VLT 8100 - VLT 8125 (380 - 460 VAC) 
VLT 8100- VLT 8150 (550 - 600 VAC) 

355 
(13.19) 

370 
(14.57) 

270 
(10.63) 

VD' 

175 
(6.89) 

754 
(29.69) 

780 
(30.71) 

954 
(37.5) 

V 

VLT 8000 AQUA 

VLT 8150 - VLT 8300 (380 - 480 VAC) 
VLT 8200 - VLT 8300 (550 - 600 VAC) 

176FA185.10 

010 
(00.39) 

10 

400 
(1535) 

(0.39) 

Air space (Above and Below): 250 (9.84) 

VLT 8350 - VLT 8600 (380 - 460 VAC) 

1200.0 

420 
(16.54) 

50 
(133.78) 

175 
(6.89) 

1357 
(53.4,3) 

1380 
(54.33) 

1554 
(61.18) 

V 
Air space (Above): 300 (11.81) 

Air space (Below): 225 (8.86) 

176FA190.10 
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VLT® 8000 AQUA 

NEMA 12 - 

VLT 8006 - VLT 8032 (200 - 240 VAC) 

VLT 8046 - VLT 8072 (380 - 480 VAC) 

VLT 8006 - VLT 8032 (200 - 240 VAC) 

VLT Model A B C D a b ab/be 

8006 - 8011 810 (31.9) 350 (13.8) 280 (11.0) 70 (2.76) 560 (22.0) 326 (12.8) 200 (7.9) 

8016 - 8032 940 (37.0) 400 (15.7) 280 (11.0) 70 (2.76) 690 (27.2) 375 (14.8) 200 (7.9) 

VLT 8006 - VLT 8072 (380 - 480 VAC) 

VLT Model A B C D a b ab/be 

8016 - 8011 530 (20.9) 282 (11.1) 195 (7.7) 85 (3.35) 330 (13.0) 258 (10.2) 100 (3.94) 

8016 - 8032 810 (31.9) 350 (13.8) 280 (11.0) 70 (2.76) 560 (22.0) 326 (12.8) 200 (7.9) 

8042 - 8072 940 (37.0) 400 (15.7) 280 (11.0) 70 (2.76) 690 (27.2) 375 (14.8) 200 (7.9) 

Air Space Above unit = ab 

Air Space Below unit = be 

VLT 8042 - VLT 8052 (200 - 240 VAC) 
VLT 8100 - VLT 8125 (380 - 480 VAC) 

010 

Air space (Above): 250 (9.84) 

Air space (Below): 50 (1.97) 

38 

12.7 
(0.5) 

(00.71) 
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VLT 8150 - VLT 8300 (380 - 480 VAC) 

425 
(16.73 

495 
(19.49) 

445 
(17.52) 

en 

1465 
(57.60) 

1572 
(61.89) 

Air space (Above): 300 (11.81) 

Air space (Below): 175 (6.89) 

VLT 8350 - VLT 8600 (380 - 480 VAC) 
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Mechanical installation 

Please pay attention to the requirements 

that apply to integration and field mounting 
kit, see the below list. The information 

given in the list must be observed to avoid serious 

damage or injury, especially when installing large units. 

The VLT Frequency Converter must be 

installed vertically. 

The VLT Frequency Converter is cooled by means of 
air circulation. For the unit to be able to release its 

cooling air, the minimum distance over and below the 
unit must be as shown in the illustration below. 
To protect the unit from overheating, it must be 

ensured that the ambient temperature does not 
rise above the max. temperature stated for the 
VLT Frequency Converter and that the 24-hour 
average temperature is not exceeded. The max. 

temperature and 24-hour average can be seen 

from the General Technical Data. 

If the ambient temperature is in the range of 

45 - 55°C (113 - 131°F), derating of the VLT 

Frequency Converter will become relevant, see 

Derating for ambient temperature. 
The service life of the VLT Frequency Converter 
will be reduced if derating for ambient temperature 

is not taken into account. 

VLT® 8000 AQUA 

Enclosure protection 

VLT 8006-8032 
200-240 V 
VLT 8006-8600 
380-480 V 
VLT 8002-8072 
550-600 V 
VLT 8100-8300 
550-600 V 

IPOO/ IP20/ IP54/ 
Chassis NEMA1 NEMA12 

OK OK 

OK OK OK 

OK 

OK OK 

Spacing when installing of VLT 8002-8011 

550-600 V IP2O/NEMA1, 
VLT 8006-8011 380-480 V IP2O/NEMA 1, 

Compact IP2O/NEMA 1 and IP54/NEMA12. 
Cooling 

All the above-mentioned units require a minimum space 

of 100mm (4 in.) above and below the enclosure. 

40 

Side-by-side 

All the above-mentioned units can be installed side 

by side without any space, since these units do 
not require any cooling on the sides. 
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 Installation of VLT 8016-8072 550-600 V 

IP20/NEMA1, VLT 8006-8032 200-240 V, 

VLT 8016-8072 380-480 V IPOO/Chassis, 

IP20/NEMA 1 and IP54/NEMA 12 

Cooling 

dr 204mm/ 
8 Inches 

inches 

inches 

204mm/ 
8 inches 

All units in the above-mentioned series require a 

minimum space of 204mm (8 in.) above and below 

the enclosure and must be installed on a plane, 

vertical surface (no spacers). This applies both to 
IPOO/Chassis, IP20 /NEMA 1 and IP54/NEMA 12. 

These units can be installed side by side 

without any spacing, since they do not require 

any cooling on the sides. 

VLT® 8000 AQUA 

Side-by-side 

MCC 

IPOO/Chassis, IP20/NEMA 1 

IP54/NEMA 12 (flange-by-flange) 

Installation of VLT 8100-8300 550-600 V 

IPOO/Chassis and IP2O/NEMA1, 
VLT 8042-8062 200-240 V, 

VLT 8100-8300 380-480 V IPOO/Chassis, 
IP2O/NEMA 1 and IP54/NEMA 12 

Cooling 

254mm/ 
10 Inches 

254mm/ 
10 Inches 

VLT 8100-VLT 8300 

All units require a minimum space of 254mm 
(10 in.) above and below the enclosure and 

must be installed on a plane, vertical surface (no 

spacers). This applies to IPOO/Chassis, IP20 /NEMA 
1 and IP54/NEMA 12 units alike. 

Side-by-side 

VLT 8100-8300 IPOO/Chassis and IP54/NEMA 12 

Ej 

VLT 8100-8300 IP54/NEMA 12 

All IPOO/Chassis and IP2O/NEMA 1 units in the 

above-mentioned series can be installed side 

by side without any spacing. 
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 Installation of VLT 8350-8600 380-480 V Compact 
IPOO/Chassis, IP2O/NEMA 1 and IP54/NEMA 12 

Cooling 

400mm/ 
15.8 inches 

175ZA725.11 

All units in the above-mentioned series require a 

minimum space of 400mm (15.8 in.) above the 

enclosure and must be installed on a plane floor. 

This applies to both chassis, IP20 /NEMA 1 and 

IP54/NEMA12 units. For accessing the VLT 8350-8600 
AQUA it require a minimum space of 600mm (23.8 

in.) in front of the VLT frequency converter. 

VLT® 8000 AQUA 

Side-by-side 

Compact IPOO/Chassis, IP20 /NEMA 1, IP54/NEMA 12 

All IPOO/Chassis, IP20 /NEMA 1 and IP54/NEMA 12 

units in the above-mentioned series can be installed 

side by side without any space between them, since 
these units do not require cooling on the sides. 

42 MG.80.A2.02 - VLT is a registered Danfoss trademark 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 404 of 543



 

General information about electrical installation 

High voltage warning 

The voltage of the frequency converter 
is dangerous whenever the equipment 

is connected to line. Incorrect 

installation of the motor or the frequency converter 

may cause damage to the equipment, serious 

personal injury or death. 

Consequently, the instructions in this manual, as 

well as national and local safety regulations, must 

be complied with. Touching the electrical parts may 

be fatal - even after disconnection from line: using 

VLT 8006-8300 200 and 400 V wait at least 15 

minutes, for 600 V, wait at least 30 minutes. 

NB!: lir It is the user's or certified electrician's 
responsibility to ensure correct 
earthing/grounding and protection in 

accordance with applicable national and local 

norms/codes and standards. 

Earthing/Grounding 
The following basic issues need to be considered 
when installing a frequency converter. 

Safety earthing/grounding: Please note that the 

frequency converter has a high leakage current 

and must be grounded appropriately for safety 

reasons. Apply local safety regulations. 
High-frequency earthing/grounding: Keep the 

ground wire connections as short as possible. 
Connect the different ground systems at the 

lowest possible conductor impedance. The lowest 

possible conductor impedance is obtained by 

keeping the conductor as short as possible and 
by using the greatest possible surface area. A 
flat conductor, for example, has a lower HF 

impedance than a round conductor for the same 

conductor cross-section CVESS 

If more than one device is installed in cabinets, the 

cabinet rear plate, which must be made of metal, 

should be used as a common ground reference 

plate. The metal cabinets of the different devices are 

mounted on the cabinet rear plate using the lowest 

possible HF impedance. This avoids having different 

HF voltages for the individual devices and avoids the 

risk of radio interference currents running in connection 

cables that may be used between the devices. The 

radio interference will have been reduced. 

In order to obtain a low HF impedance, use the 
fastening bolts of the devices as HF connection to 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

VLT® 8000 AQUA 

the rear plate. It is necessary to remove insulating 

paint or similar from the fastening points. 

Cables 
Control cables and the filtered line cable should 

be installed separate from the motor cables so as 

to avoid interference overcoupling. Normally, a 

distance of 204mm (8 in) will be sufficient, but it is 

recommended to keep the greatest possible distance 
wherever possible, especially where cables are 

installed in parallel over a substantial distance. 

With respect to sensitive signal cables, such as 

telephone cables and data cables, the greatest 

possible distance is recommended with a minimum 

of 1m (3 ft) per 5m (15 ft) of power cable (line 

and motor cable). It must be pointed out that 
the necessary distance depends on the sensitivity 
of the installation and the signal cables, and that 
therefore no precise values can be stated. 

If cable jaws are used, sensitive signal cables 
are not to be placed in the same cable jaws as 

the motor cable or brake cable. 

If signal cables are to cross power cables, this 

should be done at an angle of 90 degrees. 

Remember that all interference-filled in- or 

outgoing cables to/from a cabinet should be 

shielded/armored or filtered. 

Shielded/armored cables 
The shield must be a low HF-impedance shield. 

This is ensured by using a braided shield of copper, 
aluminium or iron. Shield armor intended for 
mechanical protection, for example, is not suitable. 
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 High voltage test 
A high voltage test can be carried out by 

short-circuiting terminals U, V, W, Li, L2 and L3 

and energizing by max. 2.5 kV DC for one second 

between this short-circuit and the chassis. 

NB!: 
kWThe RFI switch must be closed (position ON) 

when high voltage tests are carried out . The 

line and motor connection must be interrupted 

in the case of high voltage tests of the total installation 

if the leakage currents are too high. 

Heat emission from VLT 8000 AQUA 
The tables in General technical data show the 

power loss Pip (N) from VLT 8000 AQUA. The 

maximum cooling air temperature tiN, mAx is 40° C 

(104° F) at 100% load (of rated value). 

Ventilation of integrated VLT 8000 AQUA 
The quantity of air required for cooling frequency 
converter can be calculated as follows: 

1. Add up the values of Pe for all the AFDs to 

be integrated in the same panel. 

The highest cooling air temperature (tN) present 

must be lower than tiN, mAx 40° C (104° F). 

The day/night average must be 5°C (9° F) lower. 

The outlet temperature of the cooling air must 
not exceed: tOUT, MAX 45° C (113° F). 

2. Calculate the permissible difference between 

the temperature of the cooling air (tiN) and 

its outlet temperature (tour): 

O t= 45° C (113° F) -tIN. 

3. Calculate the required 

px 
quantity o f air = EAAt 3.1m3/h 

Insert t in Kelvin 

The outlet from the ventilation must be placed above 

the highest-mounted frequency converter. 

Allowance must be made for the pressure loss 

across the filters and for the fact that the pressure 

is going to drop as the filters are choked. 
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 Earthing/Grounding of shielded/armored 
control cables 
Generally speaking, control cables must be shielded/ 
armored and the shield must be connected 

by means of a cable clamp at both ends to 

the metal cabinet of the unit. 

The drawing below indicates how correct 
earthing/grounding is carried out. 

PLC etc. 

PLC etc. 
VLT 

PLC etc. 

PE 

Min. 8 AWG 

Equalizing cable 
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Correct earthing/grounding 
Control cables and cables for serial communication 
must be fitted with cable clamps at both ends to 
ensure the best possible electrical contact. 

Wrong earthing/grounding 
Do not use twisted cable ends (pigtails), since these 
increase the shield impedance at high frequencies. 

Protection with respect to ground potential 

between PLC and VLT 

If the ground potential between the VLT frequency 
converter and the PLC (etc.) is different, electric 

noise may occur that will disturb the whole system. 
This problem can be solved by fitting an equalizing 

cable, to be placed next to the control cable. 
Minimum cable cross-section: 8 AWG. 

For 50/60 Hz ground loops 
If very long control cables are used, 50/60 Hz 

ground loops may occur that will disturb the 
whole system. This problem can be solved by 

connecting one end of the shield to via a ground 
100nF capacitor (keeping leads short). 

Cables for serial communication 
Low-frequency noise currents between two VLT 

frequency converter can be eliminated by connecting 
one end of the shield to terminal 61. This terminal 

is connected to ground via an internal RC link. It is 

recommended to use twisted-pair cables to reduce the 
differential mode interference between the conductors. 
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V LT8' 8000 AQUA 

VLT 8000 AQUA enclosures 

RTI-SWIT:N 

L1 L2 L3 
91 92 93 

88 89 
-DC +DC 93 

U 
13 
91 
91 

01 0203 

AUX 

IP20/NEMA 1 

VLT 8006-8011, 380-480 V 

VLT 8002-8011, 550-600 V 

IP54/NEMA 12 

VLT 8006-8011, 380-480 V 
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IP20/NEMA 1 

VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 

VLT 8016-8072, 550-600 V 

U V W PE 
96 97 98 99 

LI L2 L3 
91 92 93 

88 89 
-DC +DC 

01 02 03 
,___/ 

AUX RELAY 
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VLT 8000 AQUA enclosures 

SWITCH 1-4 

91 92 93 
LI U L3 

UNE 

88 89 
-DC +DC 

LOAD SHARING 

96 97 98 
U V W 

MOTOR 

01 02 03 

AUX RElAY 

IP54/NEMA 12 

VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 

SWITCH 1-4 

176rA1 64.11 

100 101 102 103 
L 2 LI 2 

AC-FAN 

KUXON 
11104 

RFI-SWITCH 1 

AUX 21 
RELAY a 

LI 91 

U 92 

L3 93 

RFI -SWITCH 2 

IP20/NEMA 1 

VLT 8042-8062, 200-240 V 

VLT 8100-8125, 380-480 V 

VLT 8100-8150, 550-600 V 

U 96 

97 

W 98 

+DC 89 

-DC 88 
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-DC +DC 
88 89 

.1P00/Chassis 
VLT 8042-8062, 200-240 V 

VLT 8100-8125, 380-480 V 

VLT 8100-8150, 550-600 V 

SWITCH 1-4 

-. 
2 RELAY 03 

0 

1°5 KUXON 
04 

C 
O 

(7) 

LI 91 

L2 92 

U 93 

RFI-SWITCH 2 

IP54/NEMA 12 

VLT 8042-8062, 200-240 V 

VLT 8100-8125, 380-480 V 

-DC -DC +DC +DC 
88 88 89 89 

U 96 

V 97 

W 98 
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SWITCH 1-4 

AUX nn 
RELAY a 

35- 24Vd.e. 

LI 91 

U 92 
U 93 

-DC 88 
+DC 89 

RR-SWITCH 2 

105 
KU XON 

104 

RR-SWITCH I 

oil 
U 96 

V 97 

98 

IPOO/Chassis 
VLT 8150-8300, 380-480 V 
VLT 8200-8300, 550-600 V 

SWITCH 1-4 

+R -R 
82 81 

O1 AUX 
RELAY 

05 
KUXON 

U 96 

V 97 

W 98 

RR -SWITCH 1 

VLT® 8000 AQUA 

SWITCH 1-4 

105 
KuxON 

104 

RF1-SWITCH I 

AUX 
RELAY 00 

LI 91 

L2 92 
L3 93 

-DC 88 
+DC 89 

RF1-SWITCH 2 

IP20/NEMA 1 

VLT 8150-8300, 380-480 V 

VLT 8200-8300, 550-600 V 

LI 91 

U 92 

L3 93 

RFI -SWITCH 2 

IP54/NEMA 12 

VLT 8150-8300, 380-480 V 

48 

-DC +DC 
88 89 

97 

98 
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Electrical installation, enclosures 
Soft charge 
fuses 

mn -SWITCH i 

Input snubber 
fuses 

VLT' 8000 AQUA 

24Vd.o. 
35- 36+ 

R/L1/91 

S/L2/9 

1/13/9 

Rn -SWITCH 2 

U/71/99 

V/12/97 

W/TS/99 

Earth bus bar (:) 

176FA157.11 

Compact IP20/NEMA 1, IP54/NEMA 12 

VLT 8350-8600 AQUA, 380-500 V 
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 Electrical installation, power cables 

01 02 03 

AUX RELAY 

IP2O/NEMA 1, IP54/NEMA 12 

VLT 8006-8011, 380-480 V 

VLT 8002-8011, 550-600 V 

VLT® 8000 AQUA 

175M727.1 1 

AUX RELAY 

ii 

U 

96 
V 

97 98 

Ll 
91 

-DC 

L2 
92 

L3 
93 

IPOO/Chassis, IP20/NEMA 1 

VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 

VLT 8016-8072, 550-600 V 

00 
1 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
91 92 93 88 89 96 97 98 
L1 L2 L3 DC- DC+ U V W 

UNE 

94® 
LOAD SHARING MOTOR 

95e 

el 10 ei -- 
NW REM 

IP54/NEMA 12 
VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 
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Electrical installation, power cables 
----- 
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VLT® 8000 AQUA 
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 EMC-correct electrical installation 
550-600 V units do not comply with European 

EMC and Low Voltage Directives. 

The following is a guideline to good engineering 

practice, when installing drives. Following these 

guidelines is advised, where compliance with EN 

50081, EN 55011 or EN 61800-3 First environment is 

required. If the installation is in EN 61800-3 Second 
environment, then it is acceptable to deviate from these 
guidelines. It is however not recommended. See also 

CE labelling, under special conditions in this manual. 

Good engineering practice to ensure EMC-correct 
electrical installation: 

Use only braided screened/armoured motor 

cables and braided screened/armoured control 
cables. The screen should provide a minimum 
coverage of 80%. The screen material must 

be metal, not limited to but typically copper, 
aluminium, steel or lead. There are no special 

requirements for the mains cable. 

Installations using rigid metal conduits are not 

required to use screened cable, but the motor 
cable must be installed in conduit separate from 

the control and mains cables. Full connection 
of the conduit from the drive to the motor is 

required. The EMC performance of flexible 

conduits varies a lot and information from the 

manufacturer must be obtained. 
Connect the screen/armour/conduit to earth 

at both ends for motor cables as well as for 
control cables. See also Earthing of braided 
screened/armoured control cables. 

Avoid terminating the screen/armour with 
twisted ends (pigtails). Such a termination 
increases the high frequency impedance of 
the screen, which reduces its effectiveness at 

high frequencies. Use low impedance cable 
clamps or EMC cable glands instead. 

It is important to have good electrical contact 
between the mounting plate on which the 

frequency converter is installed and the metal 

chassis of the frequency converter unit. 

Exception: 
- IP54/NEMA 12 units designed for wall mounting 

- VLT 8100-8600 (380-480 V) IP2O/NEMA 1 

- VLT 8042-8062 (200-240 V) IP2O/NEMA 1 

This however does not apply to IP54/NEMA 12 units 

as they are designed for wall mounting and VLT 

8100-8600, 380-500 VAC and VLT 8042-8062, 
200-240 VAC in IP2O/Nema1 enclosure. 

Use starwashers and galvanically conductive 
installation plates to secure good electrical 
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connections for IPOO/Chassis and IP2O/NEMA 

1 installations. 

Avoid using unscreened/unarmoured motor 

or control cables inside cabinets housing the 

drive(s), whenever this can be avoided. 

An uninterrupted high frequency connection 
between the frequency converter and the motor 
is required for IP54/NEMA 12 units. 

The next illustration shows an example of an 

EMC-correct electrical installation of an IP 20/NEMA 
1 frequency converter; the frequency converter has 

been installed in a cabinet (enclosure) together with 
an output contactor and is connected to a PLC 

which, in this example, is installed in a separate 
cabinet. For IP 54/NEMA 12 units, VLT 8100-8250 
(380-480 V) and VLT 8032-8052 (200-240 V) units 

in IP2O/Nema 1 enclosures; screened cables are 

connected by using EMC conduits to assure proper 
EMC performance. (See next illustration.) 

Other ways of making the installation may give as 

good an EMC performance, provided the above 
engineering practice guidelines are followed. 

Please note, that when the installation is not made 
according to these guidelines as well as when 

unscreened cables and control wires are used, some 
emission requirements are not complied with, although 
the immunity requirements are fulfilled. 
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PLC etc. Panel 

VLT® 8000 AQUA 

PLC 

Li t._J 
Control cables 

Min. 16mm2 
Equalizing cable 

Mains-supply 
L1 

L2 
L3 

frctur 

Earthing rail 

Cable Insula- 
tion strl ed 

11 1111111. 

,," 
Min. 200mm - between con="............._ 
trol cables, .6 motor cable and 
mains cable 

PE 

Reinforced protective earth 

1752A720.12 

EMC conduit EMC conduit 

UNE Motor, 3 phases and 
LI L2 L3 PE protective earth 

Reinforced protective earth 

All cab e entries in 
one side of panel 

Motor cable 

..14cifor, 3 phases and 
Protective earth 

,42 

91 92 9. 
LI L2 1.2 

UNE 

96 97 91 
U V 

MOTOR 

LI 91 

UNE 12 92 

L3 93 EMC conduit EMC conduit 

C 
O 

Cs 

U 96 
V 97 MOTOR 

W 98 

UNE Motor, 3 phases and 
Li L2 L3 PE Protective earth 

Reinforced protective earth 
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 Use of EMC-correct cables 
Braided screened/armoured cables are recommended 

to optimise EMC immunity of the control cables and 

the EMC emission from the motor cables. 

The ability of a cable to reduce the in- and outgoing 

radiation of electric noise depends on the transfer 

impedance (ZT). The screen of a cable is normally 

designed to reduce the transfer of electric noise; 

however, a screen with a lower transfer impedance 

(ZT) value is more effective than a screen with 
a higher transfer impedance (Z-r). 

Transfer Impedance, Zt 
m0hm /m 
105 

10 

103 

102 

10 

1752.4166.12 

1 10 100 MHz 

Transfer impedance (ZT) is rarely stated by 
cable manufacturers, but it is often possible to 
estimate transfer impedance (Z-r) by assessing 

. the physical design of the cable. 
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Transfer impedance (Z-r) can be assessed on 

the basis of the following factors: 

- The conductibility of the screen material. 

- The contact resistance between the individual 

screen conductors. 
- The screen coverage, i.e. the physical area 

of the cable covered by the screen - often 

stated as a percentage value. 

- Screen type, i.e. braided or twisted pattern. 

Aluminium-clad with copper wire. 

Twisted copper wire or armoured steel wire cable. 

Single-layer braided copper wire with varying 

percentage screen coverage. 
This is the typical Danfoss reference cable. 

Double-layer braided copper wire. 

Twin layer of braided copper wire with a magnetic, 

screened/armoured intermediate layer. 

Cable that runs in copper tube or steel tube. 

Lead cable with 1.1 mm wall thickness. 
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Tightening torque and screw sizes 
The table shows the torque required when fitting 

terminals to the VLT frequency converter. For 

VLT 8006-8032, 200-240 V, VLT 8006-8072, 

VLT 8000 AQUA 

VLT type Tightening 
3 x 200-240 V torque 

Screw 
size 

VLT 8006-8011 
VLT 8016-8027 
VLT 8032 

1.8 Nm (16 ln-lbs) 
3 Nm (27 In -Ibs) 
4 Nm (36 In-lbs) 

M4 
M5 
M6 

380-480 V and VLT 8002-8072, 550-600 V the 

cables must be fastened with screws. For VLT VLT type Tightening Bolt 

8042-8062, 200-240 V and for VLT 8100-8300 3 x 200-240 V torque size 

the cables must be fastened with bolts. VLT 8042-8062 11 Nm (100 M8 

These figures apply to the following terminals: In-lbs) 

Line terminals VLT type 
3 x 380-480 V 

Tightening 
torque 

Screw 
size 

L-1 L2. L3 VLT 8006-8011 0.5 Nm (5 in-lbs) M3 
VLT 8016-8032 2 Nm (16 In-lbs) M4 
VLT 8032-8052 3 Nm (27 ln-lbs) M5 
VLT 8062-8072 4 Nm (35.4 In-lbs) M6 

Motor terminals Nos 96. 97. 98 
VLT type Tightening Bolt 

U. V. W 3 x 380-480 V torque size 
VLT 8075-8125 11 Nm (100 M8 

In-lbs) 
No. 99 Ground terminal VLT 8150-8300 11 Nm (100 M8 0 

In-lbs) 
Cs 

VLT 8350-8600 42 Nm (375 M12 Cl, 

In-lbs) 

VLT type 
3 x 550-600 V 

Tightening 
torque 

Bolt 
size 

VLT 8002-8011 0.5 Nm (5 in-lbs) M3 
VLT 8016-8027 2 Nm (16 In-lbs) M4 
VLT 8032-8042 3 Nm (27 In-lbs) M5 
VLT 8052-8072 4 Nm (36 In-lbs) M6 
VLT 8100-8150 11 Nm (100 

ln-lbs) 
M8 

VLT 8200-8300 11 Nm (100 M8 
In-lbs) 
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 RFI switch 
550-600 V units do not comply with EMC and Low 

Voltage Directives. Turning the RFI switch ON will not 

allow these units to comply with the EMC standard. 

Mains supply isolated from earth: 

If the frequency converter is supplied from an isolated 

mains source (IT mains), the RFI switch can be 

turned off (OFF). In OFF position, the internal RFI 

capacities (filter capacitors) between the chassis and 

the intermediate circuit are cut off to avoid damage 

to the intermediate circuit and to reduce the earth 

capacity currents (according to IEC 61800-3). 

NB!: 
The RFI switch is not to be operated with lbw 
mains connected to the unit. Check that 

the mains supply has been disconnected 

before operating the RFI switch. 

NB!: 

IV Open RFI switch is only allowed at factory 

set switching frequencies. 

NB!: 

14 
The RFI switch disconnects the capacitors 
galvanically to ground. 

The red switches are operated by means of e.g. a 

screwdriver. They are set in the OFF position when 

they are pulled out and in ON position when they are 

pushed in (see drawing below). Factory setting is ON. 

F, 

t OFF 

/ ON 

Mains supply connected to earth: 

The RFI switch must be in ON position in order for the 

frequency converter to comply with the EMC-standard. 
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RFI Switch Locations 

17ZA63 10 

Compact IP 20/NEMA 1 

VLT 8006 - 8011 380 - 480 V 

VLT 8002 - 8011 550 - 600 V 

Compact IP 20/NEMA 1 

VLT 8006 - 8008 200 - 240 V 

VLT 8016 - 8027 380 - 480 V 

VLT 8016 - 8027 550 - 600 V 
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Compact IP 20/NEMA 1 

VLT 8011 - 8022 200 - 240 V 

VLT 8032 - 8042 380 - 480 V 

VLT 8032 - 8042 550 - 600 V 

Compact IP 20/NEMA 1 

VLT 8027 - 8032 200 - 240 V 

VLT 8052 - 8072 380 - 480 V 

VLT 8052 - 8072 550 - 600 V 

MG.80.A2.02 - VLT is a registered Danfoss trademark 
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Compact IP 54/NEMA 12 

VLT 8006 - 8011 380 - 480 V 

Compact IP 54/NEMA 12 

VLT 8006 - 8016 200 - 240 V 

VLT 8016 - 8032 380 - 480 V 

115U641 10 
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S 

VLT® 8000 AQUA 

Compact IP 54/NEMA 12 

VLT 8022 - 8032 200 - 240 V 

VLT 8042 - 8072 380 - 480 V 
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Mains connection 
Mains must be connected to terminals 91, 92, 93. 

Nos. 91. 92. 93 Mains voltage 3 x 200-240 V 

Mains voltage 3 x 380-480 V 

Mains voltage 3 x 550-600 V 

NB!: 
lapCheck that the mains voltage corresponds to the 
mains voltage of the VLT frequency converter, 

which can be seen from the nameplate. 

See Technical data for correct sizing of 
cable cross-sections. 

I NB!: 
It is the responsability of the user or installer 

to ensure that proper earthing/grounding, 
branch circuit, and motor overload protection 

is in accordance with national and local electrical 

and safety regulations and codes. 
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VLT® 8000 AQUA 

Customer Supplied Input Power Fuses for VLT frequency converters in UUcUL Applications 
(Use specified fuse or exact replacement only) 

200 - 240 Volt& 380 - 480 V2 550-600 V3 
VLT 
type 

Fuse type VLT type Fuse type VLT 
type 

Fuse type 

8006 Bussmann KTN-R 50 8006 Bussmann KTS-R 20 8002 Bussmann KTS-R 3 
8008 Bussmann KTN-R 50 8008 Bussmann KTS-R 25 8003 Bussmann KTS-R 4 
8011 Bussmann KTN-R 50 8011 Bussmann KTS-R 30 8004 Bussmann KTS-R 5 
8016 Bussmann KTN-R 60 8016 Bussmann KTS-R 40 8005 Bussmann KTS-R 6 
8022 Bussmann KTN-R 80 8022 Bussmann KTS-R 40 8006 Bussmann KTS-R 8 
8027 Bussmann KTN-R 125 8027 Bussmann KTS-R 50 8008 Bussmann KTS-R 10 
8032 Bussmann KTN-R 125 8032 Bussmann KTS-R 60 8011 Bussmann KTS-R 15 
8042 4 Bussmann FWX 150 8042 Bussmann KTS-R 80 8016 Bussmann KTS-R 20 
8052 4 Bussmann FWX 200 8052 Bussmann KTS-R 100 8022 Bussmann KTS-R 30 
8062 4 Bussmann FWX 250 8062 Bussmann KTS-R 125 8027 Bussmann KTS-R 35 

8072 4 Bussmann FWH 150 8032 Bussmann KTS-R 45 
8100 4 Bussmann FWH 200 8042 Bussmann KTS-R 60 
8125 4 Bussmann FWH 250 8052 Bussmann KTS-R 75 
8150 4 Bussmann FWH 300 8062 Bussmann KTS-R 90 
8200 4 Bussmann FWH 350 8072 Bussmann KTS-R 100 
8250 4 Bussmann FWH 400 8100 FWP-125A 
8300 4 Bussmann FWH 500 8125 FWP-175A 
8350 4, 5 Bussmann FWH 600 8150 FWP-200A 
8450 4, 5 Bussmann FWH 700 8200 FWP-250A 
8500 4, 5 Bussmann FWH 800 8250 FWP-350A 
8600 4, 5 Bussmann FWH 800 8300 FWP-400A 

1. Fuses designed for protection in a circuit capable of supplying a maximum of 100,000 Amps rms 
(symmetrical), 250 V maximum. 

2. Fuses designed for protection in a circuit capable of supplying a maximum of 100 kA rms 
(symmetrical), 500 V maximum. 

3. Fuses designed for protection in a circuit capable of supplying a maximum of 100,000 Amps rms 
(symmetrical), 600 V maximum. 

4. Auxiliary Fan use Littelfuse KLK-15. 
5. Fuses are provided in units with Disconnect Option. 

Substitutions: 
Bussmann KTS-R Fuses can be substituted for Bussmann KTN-R Fuses of the same amperage. 
Bussmann FWH Fuses can be substituted for Bussmann FWX Fuses of the same amperage. 
Bussmann JJN Fuses can be substituted for Bussmann KTN-R Fuses of the same amperage. 
Bussmann JJS Fuses can be substituted for Bussmann KTS-R Fuses of the same amperage. 
On input power, Ferraz-Shawmut fuses, type ATMR, Class CC, up to 30 A max. may be used on all 

VLT series drives. 
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VLT® 8000 AQUA 

Internal Fuses Provided with VLT AQUA frequency converters 
(Use specified fuse or exact replacement only) 

200-240 VAC 
VLT type Soft Charge Fuse 

(3X) 
Soft Charge Resistor 

(1X) 
Power Card Fuse 

(1X) 
8042 Littelfuse KLK-15 Littelfuse KLK-D-12 Bussmann KTK-5 
8052 Littelfuse KLK-15 Littelfuse KLK-D-12 Bussmann KTK-5 
8062 Littelfuse KLK-15 Littelfuse KLK-D-12 Bussmann KTK-5 

380-480 VAC 
VLT type Soft Charge Fuse 

(3X) 
Soft Charge Resistor 

(1X or 2X) 
Power Card Fuse 

(1X) 
8072 Littelfuse KLK-15 Littelfuse KLK-D-12 (1X) Bussmann KTK -5 
8100 Littelfuse KLK-15 Littelfuse KLK -D -12 (1X) Bussmann KTK-5 

8125 Littelfuse KLK-15 Littelfuse KLK -D -12 (1X) Bussmann KTK-5 
8150 Littelfuse KLK-30 Littelfuse KLK-D-12 (1X) Bussmann KTK-5 
8200 Littelfuse KLK-30 Littelfuse KLK-D-12 (2X) Bussmann KTK-5 
8250 Littelfuse KLK-30 Littelfuse KLK-D-12 (2X) Bussmann KTK-5 
8300 Littelfuse KLK-30 Littelfuse KLK-D-12 (2X) Bussmann KTK-5 

VLT type Soft Charge Fuse 
(3X) 

Line Snubber Fuse 
(3X) 

Interface Board Fuse 
(1X) 

8350 Littelfuse KLK-9 Littelfuse KLK-15 Bussmann KTK-5 
8450 Littelfuse KLK-9 Littelfuse KLK-15 Bussmann KTK-5 
8500 Littelfuse KLK-9 Littelfuse KLK-15 Bussmann KTK-5 
8600 Littelfuse KLK-9 Littelfuse KLK-15 Bussmann KTK-5 

550-600 V 
VLT type Soft Charge Fuse 

(3X) 
Soft Charge Resistor 

(1X or 2X) 
Power Card Fuse 

(1X) 
8100 AC Littelfuse KLK-15 AC Littelfuse KLK-D-12 (1X) Bussmann KTK-5 
8125 AC Littelfuse KLK-15 AC Littelfuse KLK-D-12 (1X) Bussmann KTK-5 
8150 AC Littelfuse KLK-15 AC Littelfuse KLK-D-12 (1X) Bussmann KTK-5 
8200 AC Littelfuse KLK-30 AC Littelfuse KLK-D-12 (2X) Bussmann KTK-5 
8250 AC Littelfuse KLK-30 AC Littelfuse KLK-D-12 (2X) Bussmann KTK-5 
8300 AC Littelfuse KLK-30 AC Littelfuse KLK-D-12 (2X) Bussmann KTK-5 

Soft Charge Fuses and Input Snubber Fuses 
Soft Charge 
Fu es 

L 

O 

O 

0 

Input Snubber 
Fuses 

0 

Interface Board 
Fuse 

176FA12410 
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Motor connection 
The motor must be connected to terminals 96, 

97, 98. Ground to terminal 99. 

Nos. 96. 97. 98 

U. V. W 

No. 99 

Motor voltage 0-100% of 
mains current. 

Ground connection. 

See Technical data for correct sizing of 

cable cross-sections. 

All types of three-phase asynchronous standard 
motors can be used with a VLT 8000 AQUA unit. 

Small-size IEC motors are normally star-connected. 
(220/380 V,0/Y). 
Large-size IEC motors are delta-connected (380/660 
V,A/Y). The correct connection and can be 
read from the motor nameplate. 

I NB!: 

110 
Motor insulation deteriorates with time 
and temperature. A dU/dt (dV/Dt) filter 

connected between the frequency converter 
output and the motor may extend the life of 

older and lesser quality motors. 

U V W 
O 

96 97 98 

A 

Direction of IEC motor rotation 

The factory setting is for clockwise rotation with the VLT 

frequency transformer output connected as follows. 

Terminal 96 connected to U-phase 

Terminal 97 connected to V-phase 
Terminal 98 connected to W-phase 

The direction of rotation can be changed by switching 

two phases in the motor cable. 

62 

VLT® 8000 AQUA 

Parallel coupling of motors 

VLT 8000 AQUA is able to control several motors 
connected in parallel. If the motors are to have 

diffe-rent rpm values, the motors must have 

different rated rpm values. Motor rpm is changed 
simultaneously, which means that the ratio between 

the rated rpm values is maintained across the range. 

The total current consumption of the motors is 

not to exceed the maximum rated output current 

IN/L-r,N for the VLT frequency converter. 

Problems may arise at the start and at low rpm values 

if the motor sizes are widely different. This is because 

the relatively high ohmic resistance in small motors calls 

for a higher voltage at the start and at low rpm values. 

In systems with motors connected in parallel, the 

electronic thermal relay (ETR) of the VLT frequency 
converter cannot be used as motor protection 

for the individual motor. Consequently, additional 
motor protection is required, such as thermistors in 

ground motor (or individual thermal relays). 

I NB!: 

111 
Parameter 107 Automatic Motor Adaptation, 
AMA and Automatic Energy Optimization, AEO 
in parameter 101 Torque characteristics cannot 

be used motors are connected in parallel. 

Motor cables 
See Technical data for correct sizing of motor 
cable cross-section and length. 

Always comply with national and local regulations 

on cable cross-sections. 

Motor thermal protection 
The electronic thermal relay in UL-approved VLT 

frequency converter has received UL-approval for 

single motor protection, as long as parameter 117 

Motor thermal protection has been set to ETR 

Trip and parameter 105 Motor current, IvErjv has 
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been programmed for the rated motor current (can 

be read from the motor nameplate). 

Ground connection 
Since the leakage currents to ground may be 

higher than 3.5 mA, the VLT frequency converter 

must always be grounded in accordance with 

applicable national and local regulations. In order 
to ensure good mechanical connection of the 

ground cable, its cable cross-section must be at 

least 8 AWG. For added security, an RCD (Residual 

Current Device) may be installed. This ensures 
that the VLT frequency converter will cut out if 

the leakage currents get too high. 

Installation of 24 Volt external DC supply 
Torque: 0.5 - 0.6 Nm 

Screw size: M3 

No. Function 
35 ( -). 36 (+) 24 V external DC supply 

24 V external DC supply (only available on the VLT 

8350 - 8600) can be used as low-voltage supply to 
the control card and any option cards installed. This 

enables full operation of the LCP (incl. parameter 
setting) without connection to mains. Please note 

that a warning of low voltage will be given when 
24 V DC has been connected; however, there 
will be no tripping. If 24 V external DC supply is 

connected or switched on at the same time as 

the mains supply, a time of min. 200 msec. must 
be set in parameter 111, Start delay. 

A pre-fuse of min. 6 Amp, slow-blow, can be 

fitted to protect the external 24 V DC supply. 

The power consumption is 15-50 W, depending 
on the load on the control card. 

I NB!: 

114) 

Use 24 V DC supply of type PELV to 
Yis 

ensure correct galvanic isolation (type 
PELV) on the control terminals of the 

VLT frequency converter. 

DC bus connection 
The DC bus terminal is used for DC back-up, 
with the intermediate circuit being supplied 
from an external DC source. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

VLT® 8000 AQUA 

Terminal nos. Nos. 88. 89 

Contact Danfoss if you require further information. 

High-voltage relay 
The cable for the high-voltage relay must be connected 
to terminals 01, 02, 03. The high-voltage relay is 

programmed in parameter 323, Relay 1, output. 

Relay output 1 

1+3 break, 1+2 make. 
Max. 240 V AC, 2 Amp. 
Min. 24 V DC, 10 mA or 
24 V AC, 100 mA. 

Max. cross-section: 4 mm2 /10 AWG. 
Torque: 0.5 Nm/5 in-lbs 
Screw size: M3 

63 
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 Control card 
All terminals for the control cables are located under 

the protective cover of the VLT frequency converter. 

The protective cover (see drawing below) can be 

removed by means of a pointed object (except 

IP54/NEMA 12 units) - a screwdriver or similar. 

Electrical installation, control cables 

Torque: 
Screw size: 

0.5 Nm (5 in -Ibs) 
M3. 

Generally speaking, control cables must be shielded/ 
armored and the shield must be connected by 
means of a cable clamp at both ends to the 
metal cabinet of the unit (see Earthing/Grounding 
of shielded (armoured control cables). 

Normally, the shield must also be connected to the 
body of the controlling unit (follow the instructions 
for installation given for the unit in question). 

If very long control cables are used, 50/60 Hz 

ground loops may occur that will disturb the 

whole system. This problem can be solved by 

connecting one end of the shield to ground via a 

100nF capacitor (keeping leads short). 

64 

VLT® 8000 AQUA 

Electrical installation, controlcables 
Torque: 0.5 Nm/5 in-lbs 

Screw size: M3 

See Earthing/Grounding of shielded (armoured control 
cables for correct termination of control cables. 

eeeeee (tee eee 
16 17 18 19 20 27 29 32 33 10111OBBIL101Q1:1Q1LIQ 

81 68 69 

DIN DIN D I D DI COM D IN D IN DIN DIN COM P N 

0 IN RS485 RS485 RS485 

00000® 00 
04 05 12 13 39 42 

fa O El 
45 50 53 54 55 60 !DOOM 

RELAY 

175113379.10 

COY A OUT A OUT +10V A IN A IN CON A IN 

+24V A OUT OUT A IN 
OUT 

No. Function 
Relay output 2 can be used for 
indicating status and warnings. 

Voltage supply to digital inputs. For 
the 24 V DC to be used for digital 
inputs, switch 4 on the control card 
must be closed, position "on". 

Digital inputs. See parameters 
300-307 Digital inputs. 

Common for digital inputs. 

Common for analog/digital outputs. 
See Examples of connection. 

Analog/digital outputs for indicating 
frequency, reference, current and 
torque. See parameters 319-322 
Analoge/digital outputs. 

Supply voltage to potentiometer 
and thermistor 10 V DC. 

12, 13 

16-33 

20 

39 

42. 45 

50 

53. 54 

55 

I 

61 

Analog voltage input, 0 - 10 V DC. 

Common for analog inputs. 

Analog current input 0/4-20 mA. 

See parameters 314-316 Terminal 
60. 

Termination of serial communication. 
See Earthing/Grounding of shielded 
(armoured control cables. 
This terminal is not normally to be 
used. 
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68, 69 RS 485 interface, serial 

communication. When multiple VLT 

frequency converters are connected 
to a communication bus, switches 
2 and 3 on control card in the 
first and last units must be closed 
(position ON). For the remaining 
VLT frequency converters, switches 
2 and 3 must be open (OFF). The 

factory setting is closed (position 
ON). 

Switches 1-4 

The dipswitch is located on the control card. It is used 

for serial communication and external DC supply. 
The switching position shown is the factory setting. 

Switch 1 has no function. 

Switches 2 and 3 are used for terminating an RS 

485 interface, serial communication. In the first 
and the last VLT frequency converter, switches 2 

and 3 must be ON. In the other VLT frequency 
converter, switches 2 and 3 must be OFF. 

Switch 4 is used if an external 24 V DC supply 
is required for the control terminals. Switch 4 

separates the common potential for the internal 

24 V DC supply from the common potential of 
the external 24 V DC supply. 

I NB!: 

110 
Please note that when Switch 4 is in 

position "OFF", the external 24 V DC 

supply is galvanically isolated from the 
VLT frequency converter. 
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24Vd.c. 
= max. 200mA 

VLT® 8000 AQUA 

10Vd.c. 
ax.17mA 

SIV4 

cE i 
C4 
s I 

> 
I 

> 
SE '11 

C4 

ZEI SE X I I 0 0 + 

0 0 0 0 0 0 
I I I I 

i I ri 
0 0 4-5 4-1 0 

L 1121131161171181191201271291321331391421451501531541551601611681691041051011021031 

Int. 24Vd.c. 
SW4 on 

Ext. 24Vd.c. 
SW4 off 

- 
24Vd.c. 

BUS 
(Tx +, Rx+) 
(Tx-, Rx-) 

Bus connection 
The serial bus connection in accordance with the RS 

485 (2-conductor) norm is connected to terminals 
68/69 of the frequency converter (signals P and N). 

Signal P is the positive potential (TX+,FIX+), while 

signal N is the negative potential (TX-,R)(-). 

If more than one frequency converter is to be 

connected to a given master, use parallel connections. 
176E4146.10 

In order to avoid potential equalizing currents in the 
screen, the cable screen can be grounded via termi-nal 
61, which is connected to the frame via an RC-link. 

Bus termination 
The bus must be terminated by a resistor network 
at both ends. For this purpose, set switches 2 

and 3 on the control card for "ON". 

VLT8000 VLT8000 VLT8000 
AQUA AQUA AQUA 
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Connection example VLT 8000 AQUA 

The diagram below gives an example of a typical 

VLT 8000 AQUA installation. 

The line supply is connected to terminals 91 (L1), 92 

(L2) and 93 (L3), while the motor is connected to 96 

(U), 97 (V) and 98 (W). These numbers can also be 

seen from the terminals of the VLT frequency converter. 

An external DC supply can be connected to 

terminals 88 and 89 (VLT 8006-8062 AQUA, 

200-240V, VLT 8016-8300 AQUA, 480V and VLT 

8016-8300 AQUA, 550-600 V). 

Analog inputs can be connected to terminals 53 [V], 

54 M and 60 [mA]. These inputs can be programmed 
for either reference, feedback or thermistor. See 

Analog inputs in parameter group 300. 

3 Phase 
powef 
Input 

VLT® 8000 AQUA 

There are 8 digital inputs, which can be connected 
to terminals 16-19, 27, 29, 32, 33. These inputs 

can be programmed in accordance with the table 

in Inputs and outputs 300-328. 
There are two analog/digital outputs (terminals 

42 and 45), which can be programmed to show 
the present status or a process value, such as 

0 -fm x. Relay outputs 1 and 2 can be used for 
giving the present status or a warning. 

On terminals 68 (P+) and 69 (N-) RS 485 interface, 

the VLT frequency converter can be controlled and 
monitored via serial communication. 

External 
DC bus 
Input 

+10 Vde 

0-10 Vde 
Rot. Input* 
0-10 Vde 

Input. L 

Switch Mode 
Power Su 

10 Vde 
17 mA 

24 Vde 
200 mA 

50 (+10 V OUT) 

53 (A IN) 

54 (A IN) 

4-20 mA 
Ref. Inputol_ 

55 (COM A IN) 

60 (A IN) 

Reset. 

Lockout. 

Run/Stop 

Reverse. 19 D IN 

Interlock. 27 DIN 

Plysol op. 
Sofia, suiriont. 32 0 IN 

12 (+24V OUT) 1 

13 (+24V OUT) 

16 (0 IN) `T7' 

(Airx 
Way° 
(Aux 02W 
rotoyl) 
(Aux 01 -I) 

EL)- (Itdot2)03 

(s...T2)04 

(COO A OUT) 39 

il 
Food hoSonflon. 
240 Von. 2 A 

IRun Indication. 
SO Von. 1 A 

(A OU 

Output nurnint iodination. 
4-20 mA 

T) 42(S) 

(A O1 Output opted Indication* 

45 0- 4-20 mA 

SE 

Setup select* 

175114110.12 

33 (D IN) 

* These terminals can be programmed for 
other functions. 
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Connection examples 

Single-pole start/stop 

- Start/stop using terminal 18. 

Parameter 302 = Start [1] 

- Quick-stop using terminal 27. 

Parameter 304 = Coasting stop, inverse [0] 

Digital speed up/down 

VLT® 8000 AQUA 

Run permissive 

Damper 
motor 

- Start permitted with terminal 16. 

Parameter 300 = Start enabled [8]. 

- Start/stop with terminal 18. 

Parameter 302 = Start [1]. 

- Quickstop with terminal 27. 

Parameter 304 = Coasting stop, inverse [0]. 

- Activated peripheral equip 
Parameter 323 = Start command active [13]. 

2-zone regulation 
424V 

50 

53 Par. 308 Feedback 

PAR. 0-10V 54 Par. 311 Feedback 

PAR. 304 55 Com. analog Input 

Par. 305 11. 60 

Par. 306 O.. 1 OV 
Par. 307 1761473112 

Speed up and down using terminals 32 and 33. 

Parameter 306 = Speed up [7] 

Parameter 307 = Speed down [7] 

Parameter 305 = Freeze reference [2] 

Potentiometer reference 

1 kohm 

+ 10V out 
Par. 308 
Com. analog Input 

-Parameter 308 = Reference [1] 

Parameter 309 = Terminal 53, min. scaling 
Parameter 310 = Terminal 53, max. scaling 

68 

- Parameter 308 = Feedback [2]. 

- Parameter 311 = Feedback [2]. 

Transmitter connection 

Supplied 
by VLT 

Supply 

1711M106.14 

Transmitter 
with external 
supply 

0/4-20mA 

+24V 
Con, analog output 

Corn. analog Input 
PAR. 314. 4-20mA 

54 

55 Com. analog Input 

80 PAR. 314. 0/4-20mA 

- Parameter 314 = Reference [1] 

- Parameter 315 = Terminal 60, min. scaling 

- Parameter 316 = Terminal 60, max. scaling 
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3-wire start/stop 

24V 

PAR. 300 

PAR. 302 

PAR. 305 

1.1 

- Stop inverted by means of terminal 16. 

Parameter 300 = Stop inverted [2] 

- Pulse start using terminal 18. 

Parameter 302 = Pulse start [2] 

- Jog by means of terminal 29. 

Parameter 305 = Jog [5] 
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 Control unit LCP 

The front of the VLT frequency converter features 

a control panel - LCP (Local Control Panel). 

This is a complete interface for operation and 

programming of the VLT 8000 AQUA. 

The control panel is detachable and can - as an 

alternative - be installed up to 3m/10 ft away from 

the VLT frequency converter, e.g: on the front 

panel, by means of a mounting kit option. 

The functions of the control panel can be 

divided into five groups: 

1. Display 

2. Keys for changing display mode 
3. Keys for changing program parameters 
4. Indicator lamps 

5. Keys for local operation. 

All data are indicated by means of a 4-line 

alpha-numeric display, which, in normal operation, is 

able to show 4 operating data values and 3 operating 
condition values continuously. During programming, 
all the information required for quick, effective 
parameter Setup of the VLT frequency converter will 

be displayed. As a supplement to the display, there 

are three indicator lamps for voltage (ON), warning 

VLT® 8000 AQUA 

(WARNING) and alarm (ALARM), respectively. All 

VLT frequency converter parameter Setups can be 

changed immediately via the control panel, unless this 

function has been programmed to beLocked [1] via 

parameter 016 Lock for data change or via a digital 

input, parameters 300-307 Lock for data change. 

DISPLAY 
MODE 

CHANGE 
DATA 

QUICK 
MENU 

CANCEL 

EXTEND 
MENU 

OK 

QALARM OWARNING 0 ON 

HAND 
START 

OFF 
STOP 

Control keys for parameterSetup 
The control keys are divided into functions. This means 

that the keys between display and indicator lamps 
are used for parameter Setup, including selecting 
the display indication during normal operation. 

DISPLAY 
MODE 

70 

DISPLAY 
MODE 

QUICK 
MENU 

[DISPLAY / STATUS] is used for 
selecting the indication mode of the 
display or when returning to the 
Display mode from either the Quick 
menu or the Extend menu mode. 

QUICK 

MENU 

EXTEND 
MENU 

CHANGE 

DATA 

CANCEL 

OK 

[QUICK MENU] gives access to the 
parameters used for the Quick menu. 
It is possible to switch between the 
Quick menu and the Extend menu 
modes. 

[EXTEND MENU] gives access to all 

parameters. It is possible to switch 
between the Extend menu and the 
Quick menu modes. 

[CHANGE DATA] is used for 
changing a setting selected either in 

the Extend menu or the Quick menu 
mode. 

[CANCEL] is used if a change of 
the selec-ted parameter is not to be 

carried out. 

[OK] is used for confirming a change 
of the parameter selected. 
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[+/-] is used for selecting parameters 
and for changing a chosen 
parameter. These keys are also 
used to change the local refe-rence. 
In addition, the keys are used in 

Display mode to switch between 
operation variable readouts. 

[<>] is used when selecting a 

parameter group and for moving 
the cursor when changing numerical 
values. 

VLT® 8000 AQUA 

HAND 
START 

[HAND START] is used if the VLT 
frequency converter is to be controlled 
via the control unit. The VLT frequency 
converter will start the motor, since a 

start command is given by means of 
[HAND START]. 

On the control terminals, the following 
control signals will still be active when 
[HAND START] is activated: 

Hand start - Off stop - Auto start 

Safety Interlock 
Reset 

Coasting stop inverse 

Reversing 

Setup select Isb - Setup select msb 

Jog 

Run permissive 

Lock for data change 
Stop command from serial 

communication 

Indicator lamps 
At the bottom of the control panel is a red 

alarm lamp and a yellow warning lamp, as 

well as a green voltage LED. 

173002211 

MCZME1211:1111Wlilll 
Red Yellow Omen 

If certain threshold values are exceeded, the 
alarm and/ or warning lamp is activated, and a 

status or alarm text is displayed. 

NB!: 

10 
The voltage indicator lamp is activated when 
the VLT frequency converter receives voltage. 

Local control 
Underneath the indicator lamps are keys 

for local control. 

OFF AUTO 
STOP START 
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I NB!: 
11141 If parameter 201 Output frequency low limit 

kr 

fM/N is set to an output frequency greater than 
0 Hz, the motor will start and ramp up to this 

frequency when [HAND START] is activated. 

OFF 
STOP 

AUTO 
START 

[OFF/STOP] is used for stopping the 
con-nected motor. Can be selected as 

Enable [1] or Disable [0] via parameter 
013. If the stop function is activated, 
line 2 will flash. 
[AUTO START] is used if the VLT 
frequency converter is to be controlled 
via the control terminals and/or serial 

communication. When a start signal is 

active on the control terminals and/or 
the bus, the VLT frequency converter 
will start. 

NB!: 

111 
An active HAND-OFF-AUTO signal via the 
digi-tal inputs will have higher priority than the 

control keys [HAND START] -[AUTO START]. 

RESET 

[RESET] is used for resetting the VLT 
frequency converter after an alarm 

(trip). Can be selected as Enable [1] or 
Disable [0] via parameter 015 Reset 
on LCP. 
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 Display mode 
In normal operation, any 4 different operating variables 

can be indicated continuously: 1.1 and 1.2 and 1.3 

and 2. The present operating status or alarms and 

warnings that have arisen are shown in line 2 in the 

form of a number. In the case of alarms, the alarm in 

question will be shown in lines 3 and 4, accompanied 

by an explanatory note. Warnings will flash in line 2, 

with an explanatory note in line 1. In addition, the 

display shows the active Setup. The Third line also is 

used to indicate Motor Alternation if programmed. 
The arrow indicates the direction of rotation; here 

the VLT frequency converter has an active reversing 

signal. The arrow body disappears if a stop command 
is given or if the output frequency falls below 0.01 

Hz. The bottom line gives the status of the VLT 

frequency converter. See next page. 

The scroll list on the next page gives the operating 
data that can be shown for variable 2 in display 

mode. Changes are made via the [+/-] keys. 
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 Display mode, cont. 
The table below gives the operating data options 
for the first and second line of the display. 

Scroll-list: 
Reference, % 
Reference, unit 
Frequency 
% of maximum output frequency 
Motor current 
Power 
Power 
Output energy 
Hours run 
Used-defined readout 
Setpoint 1 

Setpoint 2 
Feedback 1 

Feedback 2 
Feedback 
Motor voltage 
DC-link voltage 
Thermal load on motor 
Thermal load on VLT 
Digital input status 
Analog input 53 
Analog input 54 
Analog input 60 

Relay status 

Pulse reference 
External reference 
Heat sink temperature 
Comm. opt. warn. 
User-defined text 

Unit: 
%] 
unit] 
Hz] 
%] 
[A] 

HP] 
[kW] 

kWh] 
hours] 
unit] 
unit] 
unit] 
unit] 
unit] 
[unit] 

%] 
%] 

binary code] 

[mA] 

binary code] 

Hz] 
%] 

[3C] 
Hex] 
-] 

VLT® 8000 AQUA 

Three operating data values can be shown in the first 

display line, while one operating variable can be shown 

in the second display line. To be programmed via 

parameters 007, 008, 009 and 010 Display readout. 

Status line: 

180.0% 5.88A 2.15kW 

40 0Hz 
SETUP 

AUTO REMOT RUNNING 

RAMPING 
JOGGING 

The left part of the status line indicates the control 

element of the VLT frequency converter that is 

active. The center part of the status line indicates 
the reference element that is active. 

The last part of the status line indicates the current 

status. See Status Messages in this manual. 

Display mode I 

VLT 8000 AQUA offers different display modes 
depending on the mode selected for the 
VLT frequency converter. 

Below is a display mode, in which the VLT frequency 
converter is in Auto mode with remote reference 
at an output frequency of 40 Hz. 

In this display mode, reference and control are 

determined via the control terminals. 

The text in line 1 gives the operating variable 
shown in line 2. 

0 

Line 2 gives the current output frequency 
and the active Setup. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

Line 4 says that the VLT frequency converter 
is in Auto mode with remote reference, and 
that the motor is running. 
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Display mode II: 

This display mode makes it possible to have three 

operating data values displayed at the same time 

in line 1. The operating data values are determined 

in parameters 007-010 Display readout. 

lee% 7.8A 5. 91(41 

50.0Hz SETUP 

rAITT 0 REMOTE R U 

Display mode III: 

This display mode is active as long as the [DISPLAY 

MODE] key is kept depressed. In the first line, 

operating data names and units of operating data 
are displayed. In the second line, operating data 2 

remains unchanged. When the key is released, the 

different operating data values are shown. 

0 
REF: CURR. POW , KU Frj 

SETUP 02 

_AUTO REMOTE RUNNING, 1 

Display mode IV: 

This display mode is only active in connection with 
local reference, see also Reference handling. In this 

display mode, the reference is determined via the 
[+/-] keys and control is carried out by means of the 
keys underneath the indicator lamps. The first line 

indicates the required reference. The third line gives 

the relative value of the present output frequency at 

any given time in relation to the maximum frequency. 
The display is in the form of a bar graph. 

;t155,, ±J .,,,, agtiz__ j 

Ir,70 
1 

13HITI' 
; 

a-- 
AND LOCAL WM 

0 

Changing data 
Regardless of whether a parameter has been 

selected under the Quick menu or the Extended 

menu, the procedure for changing data is the same. 
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Pressing the [CHANGE DATA] key allows change 

of the selected parameter, and the underlining 

in line 4 will flash on the display. 

The procedure for changing data depends on whether 
the selected parameter represents a numerical 

data value or a functional value. 

If the chosen parameter represents a numeric data 
value, the first digit can be changed by means of 
the [41 keys. If the second digit is to be changed, 
first move the cursor by using the [ < >] keys, then 

change the data value using the [41 keys. 

0 

I1 2 4 . 2 Hz 
[285 MAX. REFERENCE 

FREQUENCY 

Eta 'Et egrifeem z 

SETUP 

J 

1'0 

The selected digit is indicated by a flashing cursor. 

The bottom display line gives the data value that will 

be ente-red (saved) when signing off by pressing the 

[OK] button. Use [CANCEL] to cancel the change. 

If the selected parameter is a functional value, 

the selected text value can be changed by 

means of the [+/-] keys. 

0 
MOTOR CURRENT 

f §6 

I! SETUP 

p10TETEREHCE TYPE 

[,SUM - ___J 

The functional value flashes until signing off by pressing 

the [OK] button. The functional value has now been 

selected. Use [CANCEL] to cancel the change. 
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Infinitely variable change of numeric data value 
If the chosen parameter represents a numeric data 

value, a digit is first selected by means of the [<>] keys. 

FREQUENCY 

50.0 Hz L 
1209 JOG FREQUENCY 

reg., Hz 

Si 
co 

Then the chosen digit is changed infinitely by 

means of the [+/-] keys: 

FREQUENCY 

50.0 Hz SETUP 

1 

1209 JOG FREQUENCY 

110.0 Hz 

0 

The chosen digit flashes. The bottom display 
line shows the data value that will be entered 

(saved) when signing off with [OK]. 

Changing of data value, step-by-step 
Certain parameters can be changed both step by 

step and infinitely variably. This applies to Motor 
power (parameter 102), Motor voltage (parameter 

103) and Motor frequency (parameter 104). 

This means that the parameters are changed 

both as a group of numeric data values and as 

numeric data values infinitely variably. 

Manual initialization 
Disconnect from line and hold the [DISPLAY/STATUS] 

+ [CHANGE DATA] + [OK] keys down while at the 

same time reconnecting the line supply. 

Release the keys; the VLT frequency converter has 

now been program- med for the factory setting. 

The following parameters are not reset by 
means of manual initialization : 

parameter 600, Operating hours 
601, Hours run 
602, kVVh counter 
603, Number of power-ups 
604, Number of overtemperatures 
605, Number of overvoltages 

It is also possible to carry out initialization via 

parameter 620 Operating mode 
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Quick Menu 

The QUICK MENU key gives access to 12 of 

the most important setup parameters of the 

drive. After programming, the drive will, in many 

cases, be ready for operation. 

Quick Menu 
Item Number 
1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Parameter Name 

001 Language 
102 Motor Power 
103 Motor Voltage 
104 Motor Frequency 
105 Motor Current 
106 Motor Nominal Speed 
201 Minimum Frequency 
202 Maximum Frequency 
206 Ramp Up Time 
207 Ramp Down Time 
323 Relay 1 Function 
326 Relay 2 Function 

Parameter Data 
Enter or change parameter data or settings in 

accordance with the following procedure. 

1. Press Quick Menu key. 

2. Use + and - keys to find parameter 

you chose to edit. 

3. Press Change Data key. 

4. Use + and - keys to select correct parameter 

setting. To move to a different digit within 

parameter, use left and right arrows. Flashing 

cursor indicates digit selected to change. 
5. Press Cancel key to disregard change, or press 

OK key to accept change and enter new setting. 

Example of Changing Parameter Data 
Assume parameter 206, Ramp Up Time, is set at 60 
seconds. Change the ramp up time to 100 seconds 
in accordance with the following procedure. 

1. Press Quick Menu key. 

2. Press + key until you reach Parameter 

206, Ramp Up Time. 

3. Press Change Data key. 

4. Press left arrow twice hundreds digit will flash. 

5. Press + key once to change hundreds digit to 1. 

6. Press right arrow to change to tens digit. 

7. Press - key until 6 counts down to 0 and setting 
for Ramp Up Time reads 100 s. 

8. Press OK key to enter new value into drive controller. 
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The 12 Quick Menu parameters are shown in the 

table below. A complete description of the function is 

given in the parameter sections of this manual. 

Description 
Selects language used for all displays. 

Sets output characteristics of drive based 

on kW size of motor. 

Sets output characteristics of drive based 

on voltage of motor. 
Sets output characteristics of drive based on 

nominal frequency of motor. This is typically 
equal to line frequency. 
Sets output characteristics of drive based on 

nominal current in amps of motor. 

Sets output characteristics of drive based on 
nominal full load speed of motor. 
Sets minimum controlled frequency at which 
motor will run. 

Sets maximum controlled frequency at which 
motor will run. 

Sets time to accelerate motor from 0 Hz to nominal 

motor frequency set in Quick Menu Item 4. 

Sets time to decelerate motor from nominal motor 
frequency set in Quick Menu Item 4 to 0 Hz. 

Sets function of high voltage Form C relay. 

Sets function of low voltage Form A relay. 

DISPLAY 

MODE 

CHANCE 

DATA 

QUICK 

MENU 

CANCEL 

EXTEND 

MENU 

HAND 
START 

OFT 
STOP 

AUTO 
START 

I NB!: 
II: Programming of extended parameters 

functions available through Extended Menu 
key is done in accordance with the same 

procedure as described for Quick Menu functions. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 438 of 543



 Programming 

EXTEND 
MENU 

Using the [EXTEND MENU] key, it 

is possible to have access to all the 
parameters for the VLT frequency 
converter. 

Operation and Display 001-017 
This parameter group allows to set up parameters 

such as language, display readout and the possibility 

of making the function keys on the control unit inactive. 

I I 

Value: 
*English (ENGLISH) [0] 

German (DEUTSCH) [1] 

French (FRANCAIS) [2] 

Danish (DANSK) [3] 

Spanish (ESPANOL) [4] 

Italian (ITALIANO) [5] 

Swedish (SVENSKA) [6] 

Dutch (NEDERLANDS) [7] 

Portuguese (PORTUGUESA) [8] 

Finnish (SUOMI) [9] 

State when delivered may vary from factory setting. 

rrisilFtion 1{.0wgzg-Atc.wg jj. 
The choice in this parameter defines the language 

to be used on the display. 

eiTrifition473T-lajirregrAirjleVniff4- 
There is a choice of the languages indicated. 

The Setup configuration 
VLT 8000 AQUA has four Setups (parameter Setups) 

that can be programmed independently of each 

other. The active Setup can be selected in parameter 
002 Active Setup. The active Setup number will 

be shown in the display under "Setup". It is also 

possible to set the VLT frequency converter to 
Multi-Setup to allow switching of Setups with the 
digital inputs or serial communication. 
Setup shifts can be used in systems where, one Setup 

is used during the day and another at night. 

Parameter 003 Copying of Setups enables copying 

from one Setup to another. 
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VLT® 8000 AQUA 

By means of parameter 004 LCP copy, all Setups 

can be transferred from one VLT frequency converter 

to another by moving the control panel. First all 

parameter values are copied to the control panel. 

This can then be moved to another VLT frequency 

converter, where all parameter values can be copied 
from the control unit to the VLT frequency converter. 

I I 

Value: 
Factory Setup (FACTORY SETUP) [0] 

*Setup 1 (SETUP 1) [1] 

Setup 2 (SETUP 2) [2] 

Setup 3 (SETUP 3) [3] 

Setup 4 (SETUP 4) [4] 

MultiSetup (MULTI SETUP) [5] 

The choice in this parameter defines the Setup number 
you want to control the functions of the VLT frequency 
converter. All parameters can be programmed in four 
individual parameter Setups, Setup 1 - Setup 4. 

In addition, a pre-programmed Setup called the 
Factory Setup exists. This only allows specific 
parameters to be changed. 

Di7sCrifiroirofjproice: 
Factory Setup [0] contains the parameter values 
pre-set at the factory. Can be used as a data 
source if the other Setups are to be returned 
to a common state. In this case Factory Setup 

is selected as the active Setup. 

Setups 1-4 [1]-[4] are four individual Setups that 
can be selected as required. 

MultiSetup [5] is used if remote switching between 
different Setups is required. Terminals 16/17/29/32/33 
and the serial communication port can be used 

for switching between Setups. 
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Connection examples 
Setup change 

5 

12 

13 

39 

le 
27 

29 

32 

33 

+24V 

PAR. 302 
Start 
PAR. 304 

PAR. 306 

PAR. 307 

Selection of Setup using terminals 32 and 33. 

Parameter 306 = Selection of Setup, Isb [4] 

Parameter 307 = Selection of Setup, msb [4] 

Parameter 004 = MultiSetup [5]. 

I1 S II III 

a ue: 
*No copying (NO COPY) 

Copy active Setup to Setup 1 

(COPY TO SETUP 1) 
Copy active Setup to Setup 2 

(COPY TO SETUP 2) 

Copy active Setup to Setup 3 

(COPY TO SETUP 3) 

[0] 

[1] 

[2] 

[3] 

Copy active Setup to Setup 4 (COPY TO SETUP 4) [4] 

Copy active Setup to all 

(COPY TO ALL) [5] 

_311 I 
A copy is made from the active Setup selected in 

parameter 002 Active Setup to the Setup or Setups 
selected in parameter 003 Copying of Setups. 

I NB!: 

10 
Copying is only possible in Stop mode (motor 

stopped on a Stop command). 

escrijition of 3 

The copying starts when the required copying function 

has been selected and the [OK] key has been pressed. 

The display indicates when copying is in progress. 

I 

raue: 
*No copying (NO COPY) 

Upload all parameters 

78 
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(UPLOAD ALL PARAMET.) 

Download all parameters 
(DOWNLOAD ALL PARAM.) 

Download power-independent par. 

(DOWNLOAD SIZE INDEP.) 

Parameter 004 LCP copy is used if the integrated 

copying function of the control panel is to be used. 
This function is used if all parameter Setups are 

to be copied from one VLT frequency converter 
to another by moving the control panel. 

[1] 

[2] 

[3] 

Select Upload all parameters [1] if all parameter values 
are to be transmitted to the control panel. 

Select Download all parameters [2] if all transmitted 
parameter values are to be copied to the 
VLT frequency converter on which the control 

panel has been mounted. 
Select Download power-independent par. [3] if only the 
power-independent parameters are to be downloaded. 
This is used if downloading to a VLT frequency 
converter that has a different rated power than the 
one from where the parameter Setup originates. 

NB!: 

IVUploading/Downloading can only be carried 

out in the Stop mode. 

Setup of user-defined readout 
Parameter 005 Max. value of user-defined readout 
and 006 Unit for user-defined readout allow users 

to design their own readout which can be seen 

if user-defined readout has been selected under 
display readout. The range is set in parameter 005 
Max. value of user-defined readout and the unit is 

determined in parameter 006 Unit for user-defined 
readout. The choice of unit decides whether the 
ratio between the output frequency and the readout 
is a linear, square or cubed ratio. 
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'I -.80 

a ue: 
0.01 - 999,999.99 * 100.00 

Function: 
This parameter allows a choice of the max. value 

of the user-defined readout. The value is calculated 

on the basis of the present motor frequency and the 
unit selected in parameter 006 Unit for user-defined 
readout. The programmed value is reached when 
the output frequency in parameter 202 Output 
frequency high limit, fm, x is reached. The unit also 

decides whether the ratio between output frequency 
and readout is linear, square or cubed. 

Set the required value for max. output frequency. 

*No unit 1 

% 1 

rpm 1 

ppm 1 

pulse/s 1 

Vs 1 

I/min 1 

Vh 1 

kg/s 1 

kg/min 1 

kg/h 1 

m 3/S 1 

m 3/min 1 

m 3/h 1 

m/s 1 

mbar 2 

bar 2 

Pa 2 

kPa 2 

MWG 2 

kW 3 

0' 8 ..110 

- 

[0] GPM 1 

[1] gal/s 1 

[2 gal/min 1 

[3 gal/h 1 

[4 lb/s 1 

[5 lb/min 1 

[6 lb/h 1 

[7 CFM 1 

8 ft 3/s 1 

9 ft 3/min 1 

10] ft 3/h 1 

11 ft 3/min 1 

[12 ft/s 1 

[13 in wg 2 

14 ft wg 2 

15 PSI 
[16] lb/in 2 

17] HP 3 

18 
19 

[20 

Flow and speed units are marked with 1. 

Pressure units with 2, and power units with 
3. See figure in next column. 
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[21] 
[22] 
23 
24 

[25 
26 
[27 
28 
[29] 
[30 
31 
[32 
33 
[34] 
[36 35] 
[ 

37 
38 

VLT® 8000 AQUA 

Function: 
Custom 
readout 
Par. 005 

175NA332.12 

Output frequency 
high limit 
Par. 202 

Select a unit to be shown in the display in 

connection with parameter 005 Max. value 

of user-defined readout. 
If units such as flow or speed units are 

selected, the ratio between readout and output 
frequency will be a linear one. 

If pressure units are selected (bar, Pa, MWG, PSI, 

etc.), the ratio will be square. If power units (HP, 

HP) are selected, the ratio will be cubed. 
The value and the unit are shown in display mode 
whenever User-defined readout [10] has been selected 
in one of parameters 007-010 Display readout. 

p_ on:pf atiTotce: -11-331NLISILFA4 
Select the required unit for User-defined readout. 

. 8 . . 

II 

Value: 
Resulting reference [%] (REFERENCE [%]) [1] 

Resulting reference [unit] (REFERENCE [UNIT]) [2] 

*Frequency [Hz] (FREQUENCY [HZ]) [3] 

% of maximum output frequency [%] 

(FREQUENCY [%]) [4] 

Motor current [A] (MOTOR CURRENT [A]) [5] 

Power [kW] (POWER [KW]) [6] 

Power [HP] (POWER [HP]) [7] 

Output energy [kWh] (ENERGI [UNIT]) [8] 

Hours run [Hours] (HOURS RUN [H]) [9] 

User-defined readout [-] 

(CUSTOM READ.[UNITS]) [10] 

Setpoint 1 [unit] (SETPOINT 1 [UNITS]) [11] 

Setpoint 2 [unit] (SETPOINT 2 [UNITS]) [12] 

Feedback 1 (FEEDBACK 1 [UNITS]) 
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Feedback 2 (FEEDBACK 2 [UNITS]) 

Feedback [unit] (FEEDBACK [UNITS]) 

Motor voltage [V] (MOTOR VOLTAGE M) 

DC link voltage [V] (DC VOLTAGE [V]) 

Thermal load, motor [%] 

(THERM.MOTOR LOAD [%]) [18] 

Thermal load, VLT [%] 

(THERM.DRIVE LOAD [%]) [19] 

Digital input [Binary code] (DIGITAL INPUT [BIN]) [20] 

Analog input 53 [V] (ANALOG INPUT 53 [V]) [21] 

Analog input 54 [V] (ANALOG INPUT 54 M) [22] 

Analog input 60 [mA] 

(ANALOG INPUT 60 [MA]) [23] 

Relay status [binary code] (RELAY STATUS) [24] 

Pulse reference [Hz] (PULSE REFERENCE [HZ]) [25] 

External reference [%] (EXT. REFERENCE [%]) [26] 

Heat sink temp. ['DC] (HEATSINK TEMP [ °C]) [27] 

Communication option warning word 
(COMM OPT WARN [HEX]) 

LCP Display text (FREE PROG.ARRAY) [29] 

[13] 

[14] 

[15] 

[16] 

[17] 

[28] 

This parameter allows a choice of the data value 

to be shown in the display, line 2, when the VLT 

frequency converter is turned on. The data values will 

also be included in the display mode scroll-list. 

Parameters 008-010 Small display readout allow a 

choice of another three data values, shown in line 

1. See the description of the control unit. 

!Description 

No readout can only be selected in parameters 
008- 010 Small display readout. 
Resulting reference [%] gives a percentage for 
the resulting reference in the range from Minimum 

reference, RefMIN to Maximum reference, RefmAx. 

See also Reference handling. 
Reference [unit] gives the resulting reference in Hz 

in Open loop. In Closed loop, the reference unit is 

selected in parameter 415 Process units. 

Frequency [Hz] gives the output frequency from 
the VLT frequency converter. 
% of maximum output frequency [%] is the present 

output frequency as a percentage value of parameter 

202 Output frequency high limit, fmAx. 

Motor current [A] states the phase current of the 

motor measured as effective value. 

Power [HP) states the actual power consumed 
by the motor in HP. 

Power [HP] states the actual power consumed 

by the motor in HP. 

Output energy [kWh] states the energy consumed 

by the motor since the latest reset was made in 

parameter 618 Reset of kWh counter. 
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Hours run [Hours] states the number of hours 

that the motor has run since the latest reset in 

parameter 619 Reset of hours-run counter. 
User-defined readout [-] is a user-defined value, 

calculated on the basis of the present output 
frequency and unit, as well as the scaling in parameter 

005 Max. value of user-defined readout. Select unit 

in parameter 006 Unit for user-defined readout. 
Setpoint 1 [unit] is the programmed setpoint 
value in parameter 418 Setpoint 1. The unit 

is decided in parameter 415 Process units. 

See also Feedback handling. 
Setpoint 2 [unit] is the programmed setpoint 

value in parameter 419 Setpoint 2. The unit is 

decided in parameter 415 Process units. 

Feedback 1 [unit] gives the signal value of 

the resulting feedback 1 (Term. 53). The unit 

is decided in parameter 415 Process units. 

See also Feedback handling. 
Feedback 2 [unit] gives the signal value of the 

resulting feedback 2 (Term. 53). The unit is decided 
in parameter 415 Process units. 

Feedback [unit] gives the resulting signal value 

using the unit/scaling selected in parameter 413 
Minimum feedback, FBANN, 414 Maximum feedback, 
FBmAx and 415 Process units. 
Motor voltage [V] states the voltage supplied 
to the motor. 
DC link voltage states the intermediate circuit 
voltage in the VLT frequency converter. 
Thermal load, motor [%] states the calculated/ 
estimated thermal load on the motor. 100% 

is the cut-out limit. See also parameter 117 

Motor thermal protection. 
Thermal load, VLT [%] states the calculated/ 
estimated thermal load on the VLT frequency 
converter. 100% is the cut-out limit. 

Digital input [Binary code] states the signal status 
from the 8 digital inputs (16, 17, 18, 19, 27, 29, 32 

and 33). Terminal 16 corresponds to the bit at the 

far left. 0 = no signal, 1 = connected signal. 

Analog input 53 [V] states the voltage 
value on terminal 53. 

Analog input 54 [V] states the voltage 

value on terminal 54. 

Analog input 60 [mA] states the voltage 
value on terminal 60. 

Relay status [Binary code] indicates the status of 
each relay. The left (most significant) bit indicates relay 

1 followed by 2 and 6 through 9. A logic "1" indicates 
the relay is active, a logic "0" indicates inactive. 

Parameter 007 uses an 8-bit word with the last two 
posistions not used. Relays 6-9 are provided on the 
"Cascade Controller" and "Four Relay"- option cards. 
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Pulse reference [Hz] states a pulse frequency in 

Hz connected to terminal 17 or terminal 29. 

External reference [%] gives the sum of 

the external references as a perceritage (the 

sum of analog/pulse/serial communication) in 

the range from Minimum reference, RefmiN to 

Maximum reference, RefmAx. 

Heat sink temp. [°C] states the present heat 

sink temperature of the VLT frequency converter. 

The cut-out limit is 90 ±5° C; cutting back 
in occurs at 60 ±5° C. 

Pulse reference [Hz] P states a pulse frequency in 

Hz connected to terminal 17 or terminal 29. 

External reference PY0) gives the sum of the external 

references as a percentage (the sum of analog/pulse/ 
serial communication) in the range from Minimum 

reference, RefMJN to Maximum reference, RefmAx. 

Heat sink temp. r CI states the present heat 

sink temperature of the VLT frequency converter. 
The cut-out limit is 90 ± 5°C; cutting back 
in occurs at 60 ± 5°C. 
Communication option warning word [Hex] 
displays serial bus warnings in hex code. 

LCD display text shows the text programmed in 

parameter 533 Display text land 534 Display text 
2 via the serial communication port. 

008 Small display readout 1.1 

(SMALL READOUT 1) 

alim8 
See parameter 007 Large display readout 

*Reference [Unit] [2] 

This parameter enables a choice of the first 
of three data values to be shown on the 
display, line 1, position 1. 

This is a useful function, when setting the PID regulator 
to see how the process reacts to a change of reference. 

For display read-outs, press the [DISPLAY/STATUS] 

button. Data option LCP display text [27] cannot 
be selected with small display readout. 

There is a choice of 27 different data values, see 

parameter 007 Large display readout. 
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009 Small display readout 1.2 

(SMALL READOUT 2) 

lieg 
See parameter 007 Large display readout 

*Motorcurrent [A] 

See the functional description for parameter 

008 Small display readout. 

There is a choice of 27 different data values, see 

parameter 007 Large display readout. 

[5] 

010 Small display readout 1.3 

(SMALL READOUT 3) 

MIKE 
See parameter 007 Large display readout 

*Power [HP] 

See the functional description for parameter 

008 Small display readout. 

[6] 

There is a choice of 27 different data values, see 

parameter 007 Large display readout. 

011 Unit of local reference 
(UNIT OF LOC REF) 

alma 
Hz (HZ) [0] 

*% of output frequency range (%) (% OF FMAX) [1] 

This parameter decides the local reference unit. 

Choose the required unit for local reference. 

012 Hand start on LCP 
(HAND START BTTN) 

CL0128 

Disable (DISABLE) 

*Enable (ENABLE) 

This parameter allows selection/deselection of the 

Hand start key on the control panel. 

[0] 

[1] 
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If Disable [0] is selected in this parameter, the 

[HAND START] key will be inactive. 

013 OFF/STOP on LCP 

(STOP BUTTON) 
Kinime 

Disable (DISABLE) 

*Enable (ENABLE) 

This parameter allows selection/deselection of the 

local stop key on the control panel. 

If Disable [0] is selected in this parameter, the 

[OFF/ STOP] key will be inactive. 

NB!: 
kWIf Disable is selected, the motor cannot be 

stopped by means of the [OFF/STOP] key. 

VLT® 8000 AQUA 

I NB!: 

1114 

Only select Disable [0] if an external reset signal 

has been connected via the digital inputs. 

II 

I A A 

[0] *Not locked (NOT LOCKED) 
[1] Locked (LOCKED) 

014 Auto start on LCP 

a ue: 
Disable (DISABLE) 

*Enable (ENABLE) 

This parameter allows selection/deselection of the 

auto start key on the control panel. 

[0] 

[1] 

If Disable [0] is selected in this parameter, the 
[AUTO START] key will be inactive. 

015 Reset on LCP 

(RESET BUTTON) 
aiza 
Disable (DISABLE) 

*Enable (ENABLE) 

This parameter allows selection/deselection of 
the reset key on the control panel. 

Descnpt on di 
If Disable [0] is selected in this parameter, the 

[RESET] key will be inactive. 

82 

[0] 

[1] 

[0] 

[1] 

This parameter allows the control panel to be "locked", 
which means that it is not possible to carry out 

data modifications via the control unit. 

If Locked [1] is selected, data modifications in 

the parameters cannot be made, although it will 

still be possible to carry out data modifications 
via the bus. Parameters 007-010 Display readout 
can be changed via the control panel. 

It is also possible to lock for data modifications 
in these parameters by means of a digital input, 

see parameters 300-307 Digital inputs. 

017 Operating state at power up, local control 

(POWER UP ACTION) 

Atarce 
*Auto restart (AUTO RESTART) 

OFF/Stop (OFF/STOP) 

Setting of the desired operating mode when 
the line voltage is reconnected. 

[0] 

[1] 

Auto restart [0] is selected if the VLT frequency 
converter is to start up in the same start/stop 
condition as immediately before power to the 
frequency converter is cut off. 

OFF/Stop [1] is selected if the VLT frequency 

converter is to remain stopped when the line voltage 
is connected, until a start command is active. To 

restart, activate the key [HAND START] or [AUTO 

START] by using the control panel. 
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NB!: 
IVIf [HAND START] or [AUTO START] cannot 
be activated by the keys on the control 

panel (see parameter 012/014 Hand/Auto 
start on LCP) the motor will not be able to 
restart if OFF/Stop [1] is selected. If Handstart 

or Autostart has been programmed for activation 
via the digital inputs, the motor will not be able 

to restart if OFF/Stop [1] is selected. 
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0) 

0) 
0 
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 Load and motor 100-124 

This parameter group allows the configuration of 

regulation parameters and the choice of torque 

characteristics to which the VLT frequency 

converter is to be adapted. 

The motor nameplate data must be set and automatic 

motor adaptation can be carried out. In addition, 

DC brake parameters can be set and the motor 
thermal protection can be activated. 

Configuration 
The selection of configuration and torque 
characteristics influences the parameters that can be 

seen in the display. If Open loop [0] is selected, all 

parameters relating to PID regulation will be hidden. 

Consequently, the user is only able to see 

the parameters that are of significance for 

a given application. 

100 Configuration 

(CONFIG. MODE) 

*Open loop (OPEN LOOP) 

Closed loop (CLOSED LOOP) 

[0] 

[1] 

This parameter is used for selecting the configuration 
to which the VLT frequency converter is to be adapted. 

If Open loop [0] is selected, normal speed control is 

obtained (without feedback signal), i.e. if the reference 

is changed, the motor speed will change. 

If Closed loop [1] is selected, the internal process 
regulator is activated to enable accurate regulation 
in relation to a given process signal. 

The reference (setpoint) and the process signal 

(feedback) can be set to a process unit as 

programmed in parameter 415 Process units. 

See Feedback handling. 

84 
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. . - 

V a l u e : 

*Automatic Energy Optimization 

(AEO FUNCTION) 

Constant Torque (CONSTANT TORQUE) 

Variable Torque Low (VT LOW) 

Variable Torque Medium (VT MED) 

Variable Torque High (VT HIGH) 

This parameter allows a choice of whether 
the VLT frequency converter operates with the 
controller adjusting the U/f curve automatically 

in response to the load, or whether variable or 

constant torque operation is selected. 

For variable torque loads such as centrifugal 

pumps and fans, the drive provides two operational 
modes. Automatic Energy Optimization enables 

the VLT controller to dynamically adjust the U/f 

ratio in response to the motor load or speed 
changes to maximize motor and drive efficiency 

while reducing motor heat and noise. 

The Variable Torque option provides low, medium and 

high levels of voltage as shown in the figure below (as a 

percentage of nominal motor voltage.) VT may be used 
with more than one motor connected to the output in 

parallel. Select the torque characteristic with the most 
reliable operation and the least energy consumption, 

motor heat and noise. The starting voltage can be 

selected in parameter 108, VT Start Voltage. 

For constant torque loads such as conveyor belts, 

presses, mixers, screws and so forth, select Constant 
Torque. CT operation is achieved by maintaining a 

constant U/f ratio over the operating range. 
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I NB!: 
qyIt is important that the values set in parameters 

102-106 Nameplate data correspond to the 

nameplate data of the motor with respect to 

either star coupling Y or delta coupling 

102 Motor power, PM.NM,N 

(MOTOR POWER) 

0.25 HP (0.25 KW) [25] 

0.5 HP (0.37 KW) [37] 

0.75 HP (0.55 KW) [55] 

1 HP (0.75 KW) [75] 

1.5 HP (1.10 KW) [110] 

2 HP (1.50 KW) [150] 

3 HP (2.20 KW) [220] 

4 HP (3.00 KW) [300] 

5 HP (4.00 KIN) [400] 

7.5 HP (5.50 KW) [550] 

10 HP (7.50 KW) [750] 

15 HP (11.00 KW) [1100] 

20 HP (15.00 KW) [1500] 

25 HP (18.50 KW) [1850] 

30 HP (22.00 KW) [2200] 

40 HP (30.00 KW) [3000] 

50 HP (37.00 KW) [3700] 

60 HP (45.00 KW) [4500] 

75 HP (55.00 KW) [5500] 

100 HP (75.00 KW) [7500] 

125 HP (90.00 KW) [9000] 

150 HP (110.00 KW) [11000] 

200 HP (132.00 KW) [13200] 

250 HP (160.00 KW) [16000] 

300 HP (200.00 KW) [20000] 

350 HP (250.00 KW) [25000] 

400 HP (300.00 1<W) [30000] 
450 HP (315.00 KW) [31500] 

500 HP (355.00 KW) [35500] 

600 HP (400.00 KW) [40000] 

*Depends on the unit 

Furidiffili 
This is where to select the kW value PM,N that 
corresponds to the rated power of the motor. 
At the works, a rated kW value PM,N has been 

selected that depends on the type of unit. 

FP:-.070ption 

Select a value that equals the nameplate data on 

the motor. There are 4 possible .undersizes or 1 

oversize in comparison with the factory setting. 
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Also, alternatively it is possible to set the value of the 

motor power infinitely variable value, see the procedure 

for infinetely variable change of numeric data value. 

103 Motor voltage, UM.N 

(MOTOR VOLTAGE) 

200 V [200] 

208 V [208] 

220 V [220] 

230 V [230] 

240 V [240] 

380 V [380] 

400 V [400] 

415 V [415] 

440 V [440] 

460 V [460] 

480 V [480] 

500 V [500] 

550 V [550] 

575 V [575] 

*Depends on the unit 

This is where the rated motor voltage UM,N is 

set for either star Y or delta A. 

Select a value that equals the nameplate data on 

the motor, regardless of the line voltage of the VLT 
frequency converter. Furthermore, alternatively it is 

possible to set the value of the motor voltage infinitely 

variably. Also refer to the procedure for infinitely 
variable change of numeric data value. 
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104 Motor frequency, fM.N 

(MOTOR FREQUENCY) 

50 Hz (50 HZ) 

*60 Hz (60 HZ) 

) Global factory setting different from North 

American factory setting. 

Select the rated motor frequency fm,N. 

Select a value that equals the nameplate 

data on the motor. 

[50] 

[60] 

a ue: 
0.01 - Iva,mAx A 

* Depends on the choice of motor. 

The rated motor current IM,N forms part of the VLT 

frequency converter calculations of torque and motor 
thermal protection. Set the motor current iva,N, taking 

into account the star Y or delta O connected motor. 

Set a value that equals the nameplate data 
on the motor. 

I NB!: 

114 
It is important to enter the correct value, since 

this forms part of the V V C PLUS control feature. 

I . op 

- 

a ue: 
100 - fM,N x 60 (max. 60000 rpm) 

* Depends on parameter 102 Motor power, PM,N 

This sets the value that corresponds to the rated 

motor speed nm,N, from the nameplate data. 

Choose a value that corresponds to the 

motor nameplate data. 
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NB!: 
lapIt is important to set the correct value, since 

this forms part of the V V C PLUS control 

feature. The max. value equals fM,N x 60. fM,N 

is set in parameter 104 Motor frequency, fm,N. 

107 Automatic motor adaptation, AMA 

(AUTO MOTOR ADAPT) 

*Optimization disable (NO AMA) 

Automatic adaptation (RUN AMA) 

Limited AMA 
(RUN LIMITED AMA) 

Automatic motor adaptation is a test algorithm 

that measures the electrical motor parameters 
at motor standstill. This means that AMA itself 

does not supply any torque. 
AMA is useful when commissioning systems, where 
the user wants to optimise the adjustment of the 

VLT frequency converter to the motor applied. 

This feature is used where the factory setting does 
not match requirements of the motor. 

For the best adjustment of the VLT frequency 
converter, it is recommended to carry out AMA 
on a cold motor. It must be noted that repeated 

AMA runs may lead to a heating of the motor that 

will result in an increase of the stator resistance 

Rs. However, this is not normally critical. 

[0] 

[1] 

[2] 

It is possible via parameter 107 Automatic motor 
adaptation, AMA to choose whether a complete 
automatic motor adaptation Automatic adaptation [1] 

is to be carried out, or whether reduced automatic 
motor adaptation Limited AMA [2] is to be made. 

It is possible to carry out the reduced test if a 

LC-filter has been placed between the VLT frequency 
converter and the motor. If a total setting is required, 

the LC-filter can be removed and, after completion 
of the AMA, it can be reinstalled. In Limited AMA [2] 

there is no test of motor symmetry and of whether all 

motor phases have been connected. The following 
must be noted when the AMA function is used: 

For AMA to be able to determine the motor 
parameters optimally, the correct nameplate 

data for the motor connected to the VLT 

frequency converter must be entered in 

parameters 102 to 106. 

The duration of a total automatic motor adaptation 
varies from a few minutes to approx. 10 minutes 

for small motors, depending on the rating of 
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the motor used (the time for a 7.5 HP motor, 

for example, is approx. 4 minutes). 

- Alarms and warnings will be shown in the display 

if faults occur during motor adaptation. 

- AMA can only be carried out if the rated motor 
current of the motor is min. 35% of the rated 

out-put current of the VLT frequency converter. 

I NB!: 

10 
Some motors (such as motors with 6 or 

more poles) may be unable to run Automatic 
Adaptation. Limited AMA or use of parameters 

123 and 124 is a procedure which can be effective 

in such cases since procedure measures motor's 
stator and effects of cable length. Multiple motor 
applications cannot use any form of AMA. 

Select Automatic adaptation [1] if the VLT frequency 
converter is to carry out a complete automatic motor 
adaptation. Select Limited AMA [2] if an LC-filter has 

been placed between the VLT frequency converter 

and the motor, or for six or more pole motors. 

Procedure for automatic motor adaptation: 
1. Set the motor parameters in accordance with 

the motor nameplate data given in parameters 

102-106 Nameplate data. 

2. Connect 24 V DC (possibly from terminal 12) 

to terminal 27 on the control card. 

3. Select Automatic adaptation [1] or Limited 

AMA [2] in parameter 107 Automatic motor 
adaptation, AMA. 

4. Start up the VLT frequency converter or 
connect terminal 18 (start) to 24 V DC 

(possibly from terminal 12). 

If the automatic motor adaptation is to be stopped: 
1. Press the [OFF/STOP] key. 

After a normal sequence, the display 
reads: AMA STOP 

1. The VLT frequency converter is now 
ready for operation. 

NB!: 
IV[RESET] key must be pressed after AMA is 

completed to save results into drive. 
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If there is a fault, the display reads: ALARM 22 

1. Check for possible causes of the fault in 

accordance with the alarm message. See 

list of warnings and alarms. 

2. Press the [RESET] key to clear fault. 

If there is a warning, the display reads: 
WARNING 39-42 
1. Check for possible causes of the fault in accordance 

with the warning. See list of warnings and alarms. 
2. Press the [CHANGE DATA] key and select 

"Continue" if AMA is to continue despite the 

waming, or press the [OFF/STOP] key to stop 
the automatic motor adaptation. 

Value: 
0.0 - parameter 103 Motor voltage, UM,N 

* depends on par. 103 Motor voltage, UM,N 

This parameter specifies the start-up voltage 
for VT characteristics at 0 Hz. It is also used 

for motors connected in parallel. 

The start-up voltage represents a supplementary 
voltage input to the motor. By increasing the start-up 
voltage, motors receive a higher start-up torque. 
This is used especially for small motors (< 4.0 HP) 

connected in parallel, as they have a higher stator 
resistance than motors above 5.5 HP. This function is 

only active if Variable torque [1], [2] or [3] has been 

selected in parameter 101 Torque characteristics. 

Set the start-up voltage at 0 Hz. The maximum voltage 

depends on parameter 103 Motor voltage, UM,N 

109 Resonance damping 

(RESONANCE DAMP.) 

0 - 500 % * 100 % 

High-frequency electric resonance problems between 
the VLT frequency converter and the motor can be 

eliminated by adjusting the resonance damping. 
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Adjust the damping percentage until the motor 

resonance has disappeared. 

Value: 
0.0 - 0.5 sec. * 0.0 sec. 

Function: 
In order to secure a high starting torque, the 
maximum torque for max. 0.5 sec. is allowed. 

However, the current is limited by the protection 

limit of the VLT frequency converter. 
0 sec. corresponds to no high break-away torque. 

Set the necessary time in which a high 

starting torque is desired. 

111 Start delay 

(START DELAY) 
\yzing 

0.0 - 120.0 sec. * 0.0 sec. 

This parameter enables a delay of the starting time 

after the conditions for start have been fulfilled. 

When the time has passed, the output frequency 
will start by ramping up to the reference. 

Set the desired time until acceleration is to begin. 

112 Motor preheater 

(MOTOR PREHEAT) 

Utria 
*Disable (DISABLE) 

Enable (ENABLE) 

[0] 

[1] 

The motor preheater ensures that no condensate 

develops in the motor at stop. This function can also 

be used to evaporate condensed water in the motor. 

The motor preheater is only active during stop. 

88. 
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Select Disable [0] if this function is not required. Select 

Enable [1] to activate motor preheating. The DC current 

is set in parameter 113 Motor preheater DC current. 

113 Motor preheater DC current 

(PREHEAT DC-CURR.) 

Wilms 
0 - 100 % * 50 % 

The maximum value depends on the rated motor 
current, parameter 105 Motor current, Im,N 

The motor can be preheated at stop by means of a DC 

current to prevent moisture from entering the motor. 

The motor can be preheated by means of a DC 

current. At 0%, the function is inactive; at a value 

higher than 0%, a DC current will be supplied to 
the motor at stop (0 Hz). This function can also 

be used to generate a holding torque. 

If too high a DC current is supplied for too 
long, the motor can be damaged. 
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 DC braking 
In DC braking, the motor receives a DC current 

that brings the shaft to a halt. Parameter 114 DC 

braking current, decides the DC braking current as 

a percentage of the rated motor current IM,N. 

In parameter 115 DC braking time, the DC braking 

time is selected, and in parameter 116DC brake 

cut-in frequency, the frequency is selected at 

which DC braking becomes active. 

If terminal 19 or 27 (parameter 303/304 Digital 

input) has been programmed to DC braking 

inverse and shifts from logic "1" to logic "0", 

the DC braking will be activated. 

When the start signal on terminal 18 changes 
from logic "1" to logic "0", the DC braking will 

be activated when the output frequency becomes 
lower than the brake coupling frequency. 

NB!: 
IllyThe DC brake is not to be used if the inertia 

of the motor shaft is more than 20 times 
the inertia of the motor itself. 

I 

: 

aftc;)3 
0 VLT,MAX 100 [%] * 50 % 

The maximum value depends on the rated 

motor current. If the DC braking current is 

active, the VLT frequency converter has a 

switching frequency of 4 kHz. 

This parameter is used for setting the DC braking 
current that is activated upon a stop when the DC 

brake frequency set in parameter 116, DC brake 
cut-in frequency has been reached, or if DC brake 
inverse is active via terminal 27 or via the serial 

communication port. The DC braking current will 

be active for the duration of the DC braking time 
set in parameter 115 DC braking time. 

To be set as a percentage value of the rated motor 
current IM,N set in parameter 105 Motor current, IVLT,N. 

100% DC braking current corresponds to IM,N. 

Make sure not to supply too high a 

braking current for too long.The motor 
will be damaged because of mechanical 

overload or the heat generated in the motor. 
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115 DC braking time 

(DC BRAKE TIME) 

0.0 - 60.0 sec. * OFF 

Function: 
This parameter is for setting the DC braking time 
for which the DC braking current (parameter 

113) is to be active. 

D eSCnPtiOn Cif c 0 ce: 

Set the desired time. 

- - 

: 

a ue: 
0.0 (OFF) - par. 202 

Output frequency high limit, fm Ax * OFF 

This parameter is used for setting the DC brake cut-in 

frequency at which DC braking is to be activated 
in connection with a stop command. 

Set the desired frequency. 

Value: 
No protection (NO PROTECTION) [0] 

Thermistor warning (THERMISTOR WARNING) [1] 

Thermistor trip (THERMISTOR FAULT) [2] 

ETR Warning 1 (ETR WARNING 1) [3] 
*ETR Trip 1 (ETR TRIP 1) [4] 

ETR Warning 2 (ETR WARNING 2) [5] 
ETR Trip 2 (ETR TRIP 2) [6] 

ETR Warning 3 (ETR WARNING 3) [7] 

ETR Trip 3 (ETR TRIP 3) [8] 

ETR Warning 4 (ETR WARNING 4) [9] 
ETR Trip 4 (ETR TRIP 4) [10] 

The VLT frequency converter is able to monitor the 
motor temperature in two different ways: 

- Via a thermistor sensor fitted to the motor. 
The thermistor is connected to one of the 

analog input terminals 53 and 54. 
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Calculation of the thermal load (ETR - Electronic 
Thermal Relay), based on the current load and 

the time. This is compared with the rated motor 
current Ini,N and the rated motor frequency fM,N. 

The calculations made take into account the 

need for a lower load at lower speeds because 

of less cooling in the motor itself. 

ETR functions 1-4 do not start calculating the load 

until there is a switch-over to the Setup in which 
they were selected. This enables the use of the ETR 

function, even where two or several motors alternate. 

Description; of choice: 
Select No protection [0] if no warning or tripping is 

required when the motor is overloaded. 

Select Thermistor warning [1] if a warning is desired 

when the connected thermistor gets too hot. 
Select Thermistor trip [2] if cutting out (trip) is desired 
when the connected thermistor overheats. 
Select ETR Warning 1-4, if a warning is to come 
up on the display when the motor is overloaded 
according to the calculations. 
The VLT frequency converter can also be programmed 
to give off a warning signal via one of the digital outputs. 
Select ETR Trip 1-4 if tripping is desired when the 

motor is overloaded according to the calculations. 

t [s] 

2000 

1000 

6 
5 
4 
3 
2 

100 

60 
50 
40 
30 
20 

10 

5 

few= 1 x fM,N 

four 2 x 

four= 0.2 x imN 

1 0 12 14 16 16 20 

1 

90 

I NB!: 
In UL / cUL applications ETR provides class 
20 motor overload profection in accordance 
with National Electrical Code. 

VLT® 8000 AQUA 
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118 Motor power factor (Cos o) 

(MOTOR PWR FACT) 

0.50 - 0.99 * 0.75 

This parameter calibrates and optimizes the AEO 

function for motors of different power factor (Cos e). 

Motors having > 4 poles have a lower power factor 

which would restrict or prevent use of the AEO 

function for energy savings. This parameter allows the 
user to calibrate the AEO function to the power factor 
of the motor so that AEO can be used with motors 
of 6, 8, and 12 poles as well as 4 and 2 poles. 

119 Load compensation at low speed 

(LOAD COMP LO SPD) 

ja=8 

0 - 300 % * 100 % 

This parameter enables compensation of voltage in 

relation to load when the motor is running at low speed. 

Optimum U/f characteristics are obtained, i.e. 

compensation for the load at low speed. The 

frequency range within which Load compensation at 
low speed is active, depends on the motor size. 

This function is active for: 

Motor size 

0.5 kW (.75 HP) - 7.5 kW (10 HP) 

11 kW (15 HP) - 45 kW (60 HP) 

55 kW (75 HP) - 355 kW (600 HP) 

Change-over 

< 10 Hz 

< 5 Hz 

< 3-4 Hz 
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120 Load compensation at high speed 

(LOAD COMP HI SPD) 

rtflIce 
0 - 300 % * 100 % 

Function: 
This parameter enables compensation of 
voltage in relation to load when the motor 
is running at high speed. 

In Load compensation at high speed it is possible 
to compensate for the load from the frequency 
where Load compensation at low speed stopped 
working to max.frequency. 

This function is active for: 

Motor size 

0.5 kW - 7.5 kW 

11 kW -45 kW 

55 kW - 355 kW 

Change-over 

>10 Hz 

>5 Hz 

>3-4 Hz 

121 Slip compensation 

(SLIP COMPENSAT.) 

-500 - 500 % * 100 % 

Slip compensation is calculated automatically, i.e. 

on the basis of the rated motor speed nM,N. 

In parameter 121, slip compensation can be 

adjusted in detail, which compensates for 
tolerances in the value of nM,N. 

This function is not active together with Variable 

torque (parameter 101 - variable torque graphs), 

Torque control, Speed feedback and Special 
motor characteristics. 

Enter a %-value of the rated motor frequency 

(parameter 104). 

0.05 - 5.00 sec. * 0.50 sec. 

This parameter determines the slip compensation 
reaction speed. 
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A high value results in slow reaction. Conversely, 

a low value results in quick reaction. 
If low-frequency resonance problems are encountered, 

the time set must be longer. 

ue 
*Depends on the choice of motor 

After setting motor data in parameters 102-106, a 

number of adjustments of various parameters are 

made automatically, including the stator resistance 
Rs . A manually entered As must apply to a cold 
motor. The shaft performance can be improved by 

fine-tuning Rs and Xs, see procedure below. 

Rs can be set as follows: 

1. Automatic motor adaptation, where the VLT 
frequency converter actually tests the motor 
to determine this value. All compensations 
are reset to 100%. 

2. The values are stated by the motor supplier. 
3. The values are obtained by means of 

manual measurements: 

- As can be calculated by measuring the 

resistance RPHASE-to-PHASE between two phase 

terminals. If RPHASE-to-PHASE is lower than 1-2 ohm 
(typically motors > 4 (5.4 HP) - 5.5 kW (7.4 HP), 400 

V), a special ohm-meter should be used (Thomson 

bridge or similar). As = 0.5 x RPHASE-to-PHASE 

4. The factory settings of Rs, selected by the VLT 

frequency converter itself on the basis of the 

motor nameplate data, are used. 
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124 Stator reactance 
(STATOR REACT.) 

N:111)28 

*depends on the choice of motor 

After setting motor data in parameters 102-106, a 

number of adjustments of various parameters are 

made automatically, including the stator resistance 
Xs . The shaft performance can be improved by 

fine-tuning As and Xs, see procedure below. 

Xs can be set as follows: 

1. Automatic motor adaptation, where the VLT 

frequency converter actually tests the motor 
to determine this value. All compensations 
are reset to 100%. 

2. The values are stated by the motor supplier. 

3. These values are obtained by means of 

manual measurements: 

- Xs can be calculated by connecting a motor to 

mains and measuring the phase-to-phase voltage 

UL as well as the idling current 

Alternatively, these values can be recorded 

during operation in idle running state at the 

rated motor frequency fM,N , slip compensation 
(par. 115) = 0% and load compensation at 

high speed (par. 114) = 100%. 

xs = Ur, 

4. The factory settings of Xs, selected by the VLT 

frequency converter itself on the basis of the 

motor nameplate data, are used. 
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 References and limits 200-228 

rout 

f MAX.(202) 
Ref. 

r /AM (104) 

f MIN.(201) 

175HA334.10 

--.." X 
Ramp up Ramp down 

In this parameter group, the frequency and reference 

range of the VLT frequency converter are established. 

This parameter group also includes: 

Setting of ramp times 

- Choice of four preset references 
Possibility of programming four bypass frequencies. 
Setting of maximum current to motor. 

Setting of warning limits for current, frequency, 

reference and feedback. 

I e 

a ue: 
0.0 - fmAx * 0.0 HZ 

This is where to select the minimum output frequency. 

2.X1 
A value from 0.0 Hz to the Output frequency high limit, 

fmAx frequency set in parameter 202 can be selected. 

44* 

I II 

VS lue: 
WIN - 120 Hz 

(par. 200 Output frequency range) 

* 60 Hz/ 50 Hz 

) Global factory setting different from North 

American factory setting.) 

In this parameter, a maximum output frequency 
can be selected that corresponds to the highest 

speed at which the motor can be. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

VLT® 8000 AQUA 

N B ! : 

14 
The output frequency of the VLT frequency 

converter can never assume a value higher 

than 1/10 of the switching frequency 

(parameter 407 Switching frequency). 

A value from fmiN to the choice made in parameter 
200 Output frequency range can be selected. 
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Reference handling 
Reference handling is shown in the block 

diagram underneath. 
The block diagram shows how a change in a 

parameter can affect the resulting reference. 

Parameters 203 to 205 Reference handling, minimum 

and maximum reference and parameter 210 Reference 

type define the way reference handling can be 

carried out. The mentioned parameters are active 

both in a closed and in an open loop. 

Remote references are defined as: 

External references, such as analog inputs 53, 

54 and 60, pulse reference via terminal 17/29 
and reference from serial communication. 
Preset references. 

The resulting reference can be shown in the display 

by selecting Reference [ %] in parameters 007-010 
Display readout and in the form of a unit by selecting 

Resulting reference [unit]. See the section on 

Feedback handling in connection with a closed loop. 

VLT® 8000 AQUA 

The sum of the external references can be shown 
in the display as a percentage of the range from 

Minimum reference, RefmIN to Maximum reference, 
RefmAx. Select External reference, % [25] in parameters 
007-010 Display readout if a readout is required. 

It is possible to have both preset references and 

external references at the same time. In parameter 210 

Reference type a choice is made of how the preset 

references are to be added to the external references. 

Furthermore, an independent local reference exists, 

where the resulting reference is set by means of 
the [+/-] keys. If local reference has been selected, 
the output frequency range is limited by parameter 
201 Output frequency low limit, km and parameter 

202 Output frequency high limit, fmAx. 

NB!: 

10 
If the local reference is active, the VLT 

frequency converterm will always be in 

Open loop [0], regardless of the choice 

made in parameter 100 Configuration. 

The unit of the local reference can be set either as Hz 

or as a percentage of the output frequency range. The 

unit is selected in parameter 011 Unit of local reference. 

94 

Premt references 
Ref. 1 pa, 211 

Ref. 2 

Ref. 3 

Ref. 4 

per. 212 

oar. 213 

Par. 214 

Prwel ref. isb, par. 300-307 
Praal ref. meb, par. 300-307 

4 

External ref. 

sea Irmor 33. rr. 3a 
(01_1 M1__01 Seale 

le % 

lria Inew, M. per. 3,, 0 0% 
(0-10V) 

on, mut M. mr. 31. 0% 
.f0-20m03 I b % 

Pu'r56r' /2' 

(2200%) 00%) ffj.% 
1153EN 

Serial cernm. ref. 

Feedback function 

Selpoint 1 

See par. 413-419 
Setpoint 2 41-I 

Sum 

a-arrRelattoo 

Sinn nee 

/ 

-Pe 

Prwat re. 111 

par. 300-307 

LCP: 
External 
reference In X 

"'" h.._,. Mx. 210 

num M . 700-3071 :Tx 
\LL10/ 

Clamd Loa 

camp mom A. 1m 

, Speed 
i Open Leap 

Remote 
controlled 
reference 

Feedback setpeInt 

V 

LCP: 
Ronan 
reference In % 

%muffing ref. 

LCP, 
Resulting 
reTerence unit 

17511,375.14 
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11Ra ue: 
*Hand/Auto linked reference 

(LINKED TO HAND/AUTO) 

Remote reference (REMOTE) 

Local reference (LOCAL) 

[0] 

[1] 

[2] 

This parameter determines the location of the active 

reference. If Hand/Auto linked reference [0] is selected, 

the resulting reference will depend on whether the VLT 

frequency converter is in Hand or Auto mode. 

The table shows which references are active when 

Hand/Auto linked reference [0], Remote reference [1] or 

Local reference [2] has been selected. The Hand mode 

or Auto mode can be selected via the control keys or 

via a digital input, parameters 300-307 Digital inputs. 

Reference 
handling 
Hand/Auto 101 

Remote 111 

Local 121 

Hand mode 
Local ref. active 
Remote ref. active 
Local ref. active 

Auto mode 
Remote ref. active 
Remote ref. active 
Local ref. active 

If Hand/Auto linked reference [0] is chosen, the motor 
speed in Hand mode will be decided by the local 

reference, while in Auto mode it depends on remote 

references and any setpoints selected. 
If Remote reference [1] is selected, the motor speed 
will depend on remote references, regardless of 

whether Hand mode or Auto mode has been chosen. 

If Local reference [2] is selected, the motor speed 
will only depend on the local reference set via the 

control panel, regardless of whether Hand mode 
or Auto mode has been selected. 

204 Minimum reference, RefMIN 

Parameter 100 Configuration = Open loop [0]. 

0.000 - parameter 205 RefmAx * 0.000 Hz 

Parameter 100 Configuration = Closed loop [1]. 

-Par. 413 Minimum feedback 
- par. 205 RefmAx * 0.000 

The Minimum reference gives the minimum value 

that can be assumed by the sum of all references. 

If Closed loop has been selected in parameter 100 

Configuration, the minimum reference is limited by 

parameter 413 Minimum feedback. 
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Minimum reference is ignored when the local reference 

is active (parameter 203 Reference site). The unit for 

the reference can be seen from the following table: 

Unit 
Par. 100 Configuration = Open loop 
Par. 100 Configuration = Closed loop 

Hz 

Par. 415 

Minimum reference is set if the motor is to run 

at a minimum speed, regardless of whether 

the resulting reference is 0. 

a ue: 
Parameter 100 Configuration = Open loop [0] 

Parameter 204 RefMIN - 1000.000 Hz 

* 60 Hz/50 Hz 

Parameter 100 Configuration = Closed loop [1] 

Par. 204 RefMIN 

- par. 414 Maximum feedback * 60 Hz/.50 Hz 

) Global factory setting different from North 
American factory setting). 

The Maximum reference gives the maximum value 

that can be assumed by the sum of all references. 

If Closed loop [1] has been selected in parameter 
100 Configuration, the maximum reference cannot 

be set above parameter 414 Maximum feedback. 
The Maximum reference is ignored when the local 

reference is active (parameter 203 Reference site). 

The reference unit can be determined on the 
basis of the following table: 

Unit 
Par. 100 Configuration = Open loop 
Par. 100 Configuration = Closed loop 

Hz 

Par. 415 

Maximum reference is set if the motor speed is not 
to exceed the set value, regardless of whether the 

resulting reference is higher than Maximum reference. 
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206 Ramp-up time 

(RAMP UP TIME) 

Mtn 
1 - 3600 sec. * Depends on the unit 

The ramp-up time is the acceleration time from 0 

Hz to the rated motor frequency fr,A,N (parameter 
104 Motor frequency, fm,N). It is assumed that the 

output current does not reach the current limit (set 

in parameter 215 Current limit lum). 

tout 

f MAX.(202) 
Ref. 

f11,N (104) 

f MIN.(201) 

1794/433410 

Program the desired ramp-up time. 

. is 

II 

a ue: 
1 - 3600 sec. * Depends on the unit 

The ramp-down time is the deceleration time 

from the rated motor frequency fM,N (parameter 
104 Motor frequency, fm,N) to 0 Hz, provided 
there is no overvoltage in the inverter because 

of the motor acting as a generator. 

Program the desired ramp-down time. 

208 Automatic ramp-down 

(AUTO RAMPING) 

Disable (DISABLE) 

*Enable (ENABLE) 

[0] 

[1] 

This function ensures that the VLT frequency converter 

does not trip during deceleration if the ramp-down 
time set is too short. If, during deceleration, the VLT 

frequency converter registers that the intermediate 

circuit voltage is higher than the max. value (see list 
of warnings and alarms), the VLT frequency converter 
automatically extends the ramp-down time. 
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I NB!: 
If the function is chosen as Enable [1], the ramp 

time may be considerably extended in relation to 

the time set in parameter 207 Ramp-down time. 

Program this function as Enable [1] if the VLT frequency 

converter periodically trips during ramp-down. If a 

quick ramp-down time has been programmed that 

may lead to a trip under special conditions, the 

function can be set to Enable [1] to avoid trips. 

209 Jog frequency 

(JOG FREQUENCY) 
wipity 

Par. 201 Output frequency Low limit - par. 

202 Output frequency high limit * 10.0 HZ 

The jog frequency troG is the fixed output frequency 
at which the VLT frequency converter is running 

when the jog function is activated. 

Jog can be activated via the digital inputs. 

Set the desired frequency. 
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 Reference type 
The example shows how the resulting reference is 

calculated when Preset references are used together 
with Sum and Relative in parameter 210 Reference 

type. See Calculation of resulting reference. See 

also the drawing in Reference handling. 

The following parameters have been set: 

Par. 204 Minimum reference: 
Par. 205 Maximum reference: 
Par. 211 Preset reference: 
Par. 308 Terminal 53, analog input: 
Par. 309 Terminal 53, min. scaling: 
Par. 310 Terminal 53, max. scaling: 

10 Hz 
50 Hz 
15% 
Reference [1] 

0 V 
10 V 

When parameter 210 Reference type is set to Sum 

[0], one of the adjusted Preset references (par. 211- 
214) will be added to the external references as a 

percentage of the reference range. If terminal 53 
is energized by an analog input voltage of 4 V, the 

resulting reference will be as follows: 

Par. 210 Reference type = Sum [0] 

Par. 204 Minimum reference 
Reference contribution at 4 V 

Par. 211 Preset reference 
Resulting reference 

= 10.0 Hz 
= 16.0 Hz 
= 6.0 Hz 

= 32.0 Hz 

If parameter 210 Reference type is set to Relative 

[1], one of the adjusted Preset references (par. 

211-214) will be totaled as a percentage of the 
sum of the present external references. If terminal 

53 is energized by an analog input voltage of 4 V, 
the resulting reference will be as follows: 

Par. 210 Reference type = Relative [1] 

Par. 204 Minimum reference = 10.0 Hz 
Reference contribution at 4 V = 16.0 Hz 
Par. 211 Preset reference = 2.4 Hz 
Resulting reference = 28.4 Hz 

The graph in the next column shows the 
resulting reference in relation to the external 
reference varied from 0-10 V. 

Parameter 210 Reference type has been programmed 
for Sum [0] and Relative [1], respectively. In addition, 

a graph is shown in which parameter 211 Preset 
reference 1 is programmed for 0%. 
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Raf. [144 

Par. 205 
Ref. max. = 50 

20 

Par. 204 
Ref. min. = 10 

0 

Par. 309 
Terminal 53 = OV 

44. 

10 Ref. signal [v] 
Par. 310 
Terminal 53 = 10V 

Lit ue: 
*Sum (SUM) 

Relative (RELATIVE) 

ExtemaVpreset (EXTERNAL/PRESET) 

It is possible to define how the preset references 
are to be added to the other references. For 

this purpose, Sum or Relative is used. It is also 

possible - by using the ExtemaVpreset function - to 
select whether a shift between external references 

and preset references is wanted. 
See Reference handling . 

[0] 

[1] 

[2] 

If Sum [0] is selected, one of the adjusted preset 
references (parameters 211-214 Preset reference) 
is added to the other external references as a 

percentage of the reference range (RefmiN-RefmAx). 

If Relative [1] is selected, one of the adjusted 
preset references (parameters 211-214 Preset 

reference ) is totaled as a percentage of the sum 
of the present external references. 
If External/preset [2] is selected, it is possible to shift 

between external references and preset references via 
terminal 16, 17, 29, 32 or 33 (parameter 300, 301, 

305, 306 or 307 Digital inputs). Preset references will 

be a percentage value of the reference range. 

External reference is the sum of the analog 

references, pulse references and any references 

from serial communication. 
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NB!: 
IVIf Sum or Relative is selected, one of the 

preset references will always be active. If the 

preset references are to be without influence, 

they should be set to 0% (as in the factory setting) 

via the serial communication port. 

211 Preset reference 1 

(PRESET REF. 3) 

214 Preset reference 4 

(PRESET REF. 4) 

Van 
-100.00 % - +100.00 % * 0.00% 

of the reference range /external reference 

Four different preset references can be programmed 
in parameters 211-214 Preset reference. The 

preset reference is stated as a percentage value 

of the reference range (Ref," - RefMAX) or as 

a percentage of the other external references, 

depending on the choice made in parameter 210 

Reference type. The choice between the preset 
references can be made by activating terminal 16, 

17, 29, 32 or 33, cf. the table below. 

Terminal 17/29/33 

preset ref. 'sip 

0 
0 
1 

1 

Terminal 16/29/32 

preset ref. 1st) 

0 
1 

0 
1 

Preset ref. 1 

Preset ref. 2 

Preset ref. 3 
Preset ref. 4 

Set the required preset reference(s) that 
is/are to be the options. 

a ue: 
0.1 - 1.1 X IVLT,N * 1.0 x IVLT,N [A] 

This is where the maximum output current lum is 

set. The factory setting corresponds to the rated 

output current. If the current limit is to be used 

as motor protection, the rated motor current must 

be set. If the current limit is set within the range 

98 

VLT® 8000 AQUA 

of 1.0-1.1 x IVLT,N (the rated output current of 

the VLT frequency converter), the VLT frequency 
converter can only handle a load intermittently, 

i.e. for short periods at a time. After the load has 

been higher than IVLT,N, it must be ensured that for 

a period the load is lower than IVLT,N. 

Please note that if the current limit is set to 
less than IVLT,N, the acceleration torque will 

be reduced correspondingly. 

Set the required maximum output current lum. 

216 Frequency bypass, bandwidth 

(FREQUENCY BYPASS B.W) 

Z1112E8 

0 (OFF) - 100 Hz * Disable 

Some systems call for some output frequencies to be 

avoided because of mechanical resonance problems 
in the system. These output frequencies can be 

programmed in parameters 217-220 Frequency 

bypass. In this parameter (216 Frequency bypass, 
bandwidth), a definition can be given of a bandwidth 
around each of these frequencies. 

The bypass bandwidth is equal to the programmed 
bandwidth frequency. This bandwidth will be 

centered around each bypass frequency. 

217 Frequency bypass 1 

(BYPASS FREQ. 1) 

: 

- - 

Value: 
0 - 120 HZ * 120.0 Hz 

Some systems call for some output frequencies 
to be avoided because of mechanical resonance 

problems in the system. 

o escription of c 

Enter the frequencies to be avoided. 
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See also parameter 216 Frequency bypass, bandwidth. 

221 Warning: Low current , PLOW 

(WARN. LOW CURR.) 

0.0 - par. 222 Warning: High current 'HIGH, * 0.0A 

When the motor current is below the limit, ILOW, 

programmed in this parameter, the display shows 

a flashing CURRENT LOW, provided Warning [1] 

has been selected in parameter 409 Function in 

case of no load. The VLT frequency converter 

will trip if parameter 409 Function in case of no 
load has been selected as Trip [0]. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while 

stop-ped. The warning functions are activated when 

the output frequency has reached the resulting 

reference. The signal outputs can be programmed 
to generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

Desc p ion Cil 

The lower signal limit !Low must be programmed within 

the normal working range of the frequency converter. 

REFLOW REFNIGH 
(PAR.225) (PAR.226) 

TUM -i- --I \...../.1....___[.._ . 1 

(PAR.215) 
1 I I I 
1 I I 1 

(PAR. 222) 
1HIGH --I- -.--/ 

i - 
__L- -+- 

1 

1 

I I 

-s-1-8-1 N RANG i 
..3-1-0. 

I i 
I i 

1LOW f- - -I 
t. 

- 
1 

L..- .y. - 
I 1 

I I 
I I 

fNIN fLOW 
(PAR.201) (PAR.223) 

REF NIGH fMAX 
(PAR.224) (PAR.202) 

222 Warning: High current, 'HIGH 

(WARN. HIGH CURR.) 

Parameter 221 - IVLT,MAX * IVLT,MAX 

If the motor current is above the limit, 'HIGH, 

programmed in this parameter, the display shows 
a flashing CURRENT HIGH. 
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The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while stopped. 
The warning functions are activated when the output 
frequency has reached the resulting reference. 

The signal outputs can be programmed to 

generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

The upper signal limit of the motor frequency, fHIGH, 

must be programmed within the normal working 
range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, 'LOW. 

A A. 

alue: 
0.0 - parameter 224 * 0.0 Hz 

If the output frequency is below the limit, kow, 
programmed in this parameter, the display will 

show a flashing FREQUENCY LOW. 
The waming functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while stopped. 
The warning functions are activated when the output 
frequency has reached the selected reference. 

The signal outputs can be programmed to 
generate a warning signal via terminal 42 or 
45 and via the relay outputs. 

The lower signal limit of the motor frequency, kow, 
must be programmed within the normal working 
range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, 'LOW 

A A. 

-. - 

I 

Value: 
Par. 200 Output frequency range = 0-120 Hz [0]. 
parameter 223 - 120 Hz * 120.0 Hz 

If the output frequency is above the limit, fHIGH, 

programmed in this parameter, the display will 

show a flashing FREQUENCY HIGH. 
The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
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ramp-down after a stop command or while 

stopped. The warning functions are activated when 
the output frequency has reached the selected 

reference. The signal outputs can be programmed 

to generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

The higher signal limit of the motor frequency, fHIGH, 

must be programmed within the normal working 
range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, low 

225 Warning: Low reference, REFLow 

(WARN. LOW REF.) 

.ZaI2E8 

-999,999.999 - REFHIGH (par.226) * -999,999.999 

When the remote reference lies under the limit, 

RefLow, programmed in this parameter, the display 

shows a flashing REFERENCE LOW. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while 

stopped. The warning functions are activated when 

the output frequency has reached the selected 

reference. The signal outputs can be programmed 
to generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

The reference limits in parameter 226 Warning: 
High reference, RefHIGH, and in parameter 227 
Warning: Low reference, RefLow, are only active 
when remote reference has been selected. 

In Open loop mode the unit for the reference is Hz, 

while in Closed loop mode the unit is programmed 
in parameter 415 Process units. 

The lower signal limit, Ref Low, of the reference must be 

programmed within the normal working range of the 

AFD, provided parameter 100 Configuration has been 

programmed for Open loop [0]. In Closed loop [1] 

(parameter 100), RefLow must be within the reference 

range programmed in parameters 204 and 205. 

100 
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226 Warning: High reference. REFHIGH 

(WARN. HIGH REF.) 

WID:38 

REFLow (par. 225) - 999,999.999 * - 999,999.999 

Function: 
If the resulting reference lies under the limit, RefHIGH, 

programmed in this parameter, the display shows 
a flashing REFERENCE HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while stop-ped. 
The warning functions are activated when the output 
frequency has reached the selected reference. 

The signal outputs can be programmed to 
generate a warning signal via terminal 42 or 

45 and via the relay outputs. 
The reference limits in parameter 226 Waming: High 
reference, RefHIGH, and in parameter 227 Warning: 
Low reference, RefLow, are only active when remote 

reference has been selected. In Open loop the unit for 
the reference is Hz, while in Closed loop the unit is 

programmed in parameter 415 Process units. 

The upper signal limit, RefHIGH,of the reference must 

be programmed within the normal working range 

of the frequency converter, provided parameter 

100 Configuration has been programmed for 
Open loop [0]. In Closed loop [1] (parameter 

100), RefHIGH must be within the reference range 

programmed in parameters 204 and 205. 

227 Warning: Low feedback, FBLow 

(WARN LOW FDBK) 

-999,999.999 - FBHIGH 

(parameter 228) * -999.999,999 

If the feedback signal is below the limit, FBLow, 

programmed in this parameter, the display will 

show a flashing FEEDBACK LOW. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while 

stopped. The warning functions are activated when 

the output frequency has reached the selected 

reference. The signal outputs can be programmed 
to generate a warning signal via terminal 42 or 

45 and via the relay outputs. 
In Closed loop, the unit for the feedback is 

programmed in parameter 415 Process units. 
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Set the required value within the feedback range 

(parameter 413 Minimum feedback, FE3miN, and 

414 Maximum feedback, FBmAx ). 

228 Warning: High feedback, FBHIGH 

(WARN. HIGH FDBK) 

allmE 
FBLow 

(parameter 227) - 999,999.999 * 999.999,999 

If the feedback signal is above the limit, FBHIGH, 

programmed in this parameter, the display will 

show a flashing FEEDBACK HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while stop-ped. 
The warning functions are activated when the output 
frequency has reached the selected reference. 

The signal outputs can be programmed to 
generate a warning signal via terminal 42 or 

45 and via the relay outputs. 
In Closed loop, the unit for the feedback is 

programmed in parameter 415 Process units. 

c °ice! .,7 
Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBMIN, and 

414 Maximum feedback, FBmAxl. 

. . . 

a ue: 
OFF/000.1s - 360.0 s * OFF 

Allows the motor/equipment to be brought up to 
minimum speed (frequency) at a rate different than 
the normal Ramp-Up rate (param. 206). 

sor ption,of ch6 ce: givio *1/4. 

As an example, vertical pumps and other equipment 
often have a requirement to not operate below a 

minimum speed any longer than necessary. Damage 

and excessive wear can occur when operating below 

minimum speed (frequency) for too long a period of 
time. The Initial Ramp is used to quickly accelerate the 

motor/equipment to minimum speed at which point, 
the normal Ramp-Up rate (parameter 206) is made 

active. The range of adjustment of the Initial Ramp 
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is from 000.1 second to 360.0 seconds; adjustable 
in 0.1 second increments. If this parameter is set to 

000.0, OFF is displayed in this parameter, the Initial 

Ramp is not active, and the normal Ramp-Up is active. 

Frequncy 

f MAX. 
PAR. 202 

f MIN. 
PAR. 201 

176FA194.10 

Normal Ramp 
(Romp-Up) 

Initial Ramp 

PAR. 229 PAR. 206 

T2 Time 
(sec) 

Fill Mode 
Fill Mode eliminates the occurrence of water hammer 
associated with the rapid exhausting of air from 
piping systems (such as Irrigation systems). 

The frequency converter, set for Closed Loop 
operation uses an adjustable Fill Rate, a "Filled 

Pressure" setpoint, an operating pressure setpoint, 

and a pressure feedback. 

Fill Mode is available when: 

the VLT 8000 AQUA drive is in Closed 
Loop mode (parameter 100). 

Parameter 230 is not 0 

Parameter 420 is set to NORMAL 

After a start command, Fill Mode operation begins 

when the frequency converter reaches minimum 

frequency - set in parameter 201. 

The "Filled" Setpoint - parameter 231 - is actually 
a setpoint limit. When minimum speed is reached, 
the pressure feedback is looked at, and the 

frequency converter begins to ramp to the 

"Filled" pressure setpoint at the rate established 
by Fill Rate parameter 230. 

The Fill Rate - parameter 230 - is dimensioned 
in Units/Second. The Units will be the units 

selected in parameter 415. 

When the pressure feedback equals the "Filled" 

Setpoint, the control transitions to the operating 
setpoint (Setpoint 1 - param. 418 or Setpoint 
2 - param. 419) and continues operation in 

standard (normal) "closed loop" mode. 

The value to use for the "Filled" Setpoint parameter 
231, can be determined by: 
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1. Use the DISPLAY MODE key on the LCP 

to display FEEDBACK 1. 

IMPORTANT! Be sure that you have selected the 

UNITS in parameter 415 before this step. 

2. Operate the VLT 8000 AQUA in HAND mode and 

slowly advance the speed to fill the pipe while 

being careful not to create a water hammer. 

3. An observer at the end of the pipe must be 

able to report when the pipe is filled. 

4. At that instant, stop the motor, and observe the 

value of pressure feedback (have the LCP display 

set to observe the feedback before starting). 

5. The value of feedback in step 4) is the value to 

use in parameter 231 - "Filled" Setpoint. 

The value to set in parameter 230 - Fill Rate can 

be supplied by the system engineer from proper 
calculation or from experience, or it can be determined 
experimentally by performing numerous fill mode 
sequences and either increasing or decreasing 
the value of this parameter to obtain the fastest 
fill without causing a water hammer. 

The Fill Mode is also beneficial when bringing 

the motor to a stop as it prevents sudden 

changes in pressure and flow which could 

also cause a water hammer. 

Operating 
Setpoint 

Filled Pressure 
Setpoint 

Normal 
Pipe Fill Operation 

in. Freq. (Speed) 
PAR. 201 

Initial Ramp 
PAR. 229 

176FA195.10 

230 Fill Rate 

a ue: 
OFF/000000.001 - 999999.999 (units/s) - * OFF 

Establishes the rate at which the pipe is filled. 

The dimension of this parameter is Units/Second. The 

Units will be the value selected in parameter 415. As 

an example, the Units could be Bar, or MPa, or PSI, 

etc. If Bar is the sOelected unit in parameter 415, 
then the number set in this parameter (230) would 
be dimensioned as Bar/Second. Changes to this 

parameter can be made in steps of .001 units. 
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231 Filled Setpoint 

(FILLED SETPOINT) 

MI !me 
Param. 415 - Param. 205 - it Param. 415 

Function: 
The value set in this parameter corresponds 
to the pressure that exists at the pressure 

sensor when the pipe is filled. 

The Units of this parameter correspond to the units 

selected in Parameter 415. The minimum value of 
this parameter is Fbmin (param. 413). The maximum 
value for this parameter is Refmax (param. 205). The 

setpoint can be changed in .01 steps. 
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Inputs and outputs 300-328 

175HA3135.11 

03 In this parameter group, the 
functions that relate to the 
input and output terminals 

01 of the VLT AFD are defined. 
The digital inputs (terminals 
16, 17, 18, 19, 27, 29, 32 
and 33) are programmed in 

parameters 300-307. 
The table below gives the options for programming 
the inputs. The digital inputs require a signal of 0 

or 24 V DC. A signal lower than 5 V DC is a logic 
0, while a signal higher than 10 V DC is a logic 1. 

The terminals for the digital inputs can be 
connected to the internal 24 V DC supply, or an 

external 24 V DC supply can be connected. 
The drawings in the next column show one Setup 
using the internal 24 V DC supply and one Setup 
using an external 24 V DC supply. 

E 02 

VLT® 8000 AQUA 

Ihn 

EKOCUOIEM 
Interncd24Vda 

Slit.40M 

External 24Vdc 

Sr. 4 OFF 

0/24Vdc 

3 

Switch 4, which is 

located on the Dip 

switch control card, 
's used for separating the common potential of 
the internal 24 V DC supply from the common 
potential of the external 24 V DC supply. See 
Electrical installation. 
Please note that when Switch 4 is in the OFF 

position, the external 24 V DC supply is galvanically 
isolated from the VLT frequency converter. 

Digital inputs Terminal no. 

parameter 

16 17 18 19 27 29 32 33 

300 301 302 303 304 305 306 307 
Value: 
No function 
Reset 
Coasting stop, inverse 
Reset and coasting stop, inverse 
Start 
Reversing 
Reverse and start 
DC-braking. inverse 
Safety interlock 
Freeze reference 
Freeze output 
Selection of Setup, Isb 
Selection of Setup, msb 
Preset reference, on 
Preset reference, Isb 
Preset reference, msb 
Speed down 
Speed up 
Run permissive 
Jog 
Data change lock 
Pulse reference 
Pulse feedback 
Hand start 
Auto start 
Latched start 
Off stop 

) Global default setting 

(NO OPERATION!) 
(RESET) 
(COAST INVERSE) 
(RESET & COAST INVERS) 
(START) 
(REVERSE) 
(START INVERSE) 
(DC BRAKE INVERSE) 
(SAFETY INTERLOCK) 
(FREEZE REFERENCE) 
(FREEZE OUTPUT) 
(SETUP SELECT LSB) 
(SETUP SELECT MSB) 
(PRESET REF. ON) 
(PRESET REF. LSB) 
(PRESET REF. MSB) 
(SPEED DOWN) 
(SPEED UP) 
(RUN PERMISSIVE) 
(JOG) 
(PROGRAMMING LOCK) 
(PULSE REFERENCE) 
(PULSE FEEDBACK) 
(HAND START) 
(AUTO START) 
(LATCHED START) 
(OFF STOP) 

[01 [01 [01 101 101 101* 101* 
[11* [11* [11 111 111 

[01, 
[11 

111* 
111* 
121 

131 121 

131* 
121 121 121 [2] 121 

131 131 131 131 131 

141 141 141 

141 151 141 

151 151 161 151 151 

161 171 161 

161 181 161 

171 191 171 

171 1101 171 

181 181 [111 181 [81 

[9] [9] [1 2]*[91 [91 

[101 1101 1131 11 01 [101 

11 11 [14] 
[111 

mfl 1121 1151 1111 1121 

04 1131 1161 1121 1131 

121 

In parameters 300-307 Digital inputs it is possible to 

choose between the different possible functions related 

to the digital inputs (terminals 16-33). The functional 

options are given in the table on the previous page. 
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Description of choice: 

No function is selected if the VLT frequency converter 
is not to react to signals transmitted to the terminal. 

Reset resets the VLT frequency converter after an 

alarm; however, not all alarms can be reset (trip 

locked) cycling line power supply. See table in 
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List of warnings and alarms. Reset will be activate 

on the rising edge of the signal. 

Coasting stop, inverse is used to force the 

VLT frequency converter to °release" the motor 

immediately. the output transistors are "turned off" 

to remove power to the motor, allowing it to coast 

to stop. Logic "0" implements this mode. 

Reset and coasting stop, inverse is used for 

activating coasting stop at the same time as reset. 

Logic "0" implements coasting stop and reset. Reset 

will be activate on the falling edge of the signal. 

DC braking, inverse is used for stopping the 
motor by energizing it with a DC current for a 

given time, see parameters 114-116 DC brake. 
Please note that this function is only active if the 
value of parameters 114 DC brake current and 

115 DC braking time is different from 0. Logic 0 

implements DC braking. See DC braking. 

Safety interlock has the same function as Coasting 
stop, inverse, but Safety interlock generates the alarm 

message EXTERNAL FAULT on the display when 

terminal 27 is logic 0. The alarm message will also be 

active via digital outputs 42/45 and relay outputs 1/2, 

if programmed for Safety interlock. The alarm can be 

reset using a digital input or the [OFF/STOP] key. 

Start is selected if a start/stop command is required. 

Logic "1" = start, logic "0" = stop. 

Reversing is used for changing the direction of 
rotation of the motor shaft. Logic "0" will not 
implement reversing. Logic "1" will implement 
reversing. The reversing signal only changes the 
direction of rotation; it does not activate the start 
function. It can not be used in Closed loop. 

Reversing and start is used for start/stop and 
reversing using the same signal. 

A start signal via terminal 18 at the same 
time is not allowed. 
Is not active together with Closed loop. 

Freeze reference freezes the present reference. The 

frozen reference can now only be changed by means 
of Speed up or Speed down. The frozen reference is 

saved after a stop command and in case of line failure. 

Freeze output freezes the present output frequency 
(in Hz). The frozen output frequency can now only 

be changed by Speed up or Speed down. 
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I NB!: 
IVIf Freeze output is active, the VLT frequency 

converter cannot be stopped via terminal 

18. The VLT frequency converter can only 

be stopped when terminal 27 or terminal 19 has 

been programmed for DC braking, inverse. 

Selection of Setup, lsb or Selection of Setup, 
msb enables a choice of one of the four Setups. 

However, this assumes that parameter 002 Active 
Setup has been set at Multi Setup [5]. 

Setup, msb Setup, lsb 

Setup 1 0 0 

Setup 2 0 1 

Setup 3 1 0 

Setup 4 1 1 

Preset reference, on is used for switching 
between remote reference and preset reference. 

This assumes that Remote/preset [2] has been 

selected in parameter 210 Reference type. Logic 

"0" = remote references active; logic "1" = one of 
the four preset references is active in accordance 
with the table on the next page. 

Preset reference, lsb and Preset reference, msb 
enables a choice of one of the four preset references, 

in accordance with the table below. 

Preset ref., msb Preset ref., lsb 

Preset ref. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

0 
0 

0 

1 

0 
1 

Speed up and and Speed down are selected if 

digital control of the up/down speed is desired. 
This function is only active if Freeze reference or 

Freeze output has been selected. 

As long as there is a logic "1" on the terminal selected 
for Speed up, the reference or the output frequency will 

increase by the Ramp-up time set in parameter 206. 
As long as there is a logic "1" on the terminal 

selected for Speed down, the reference or the 

output frequency will decrease by the Ramp-down 
time set in parameter 207. 
Pulses (logic "1" minimum high for 3 ms and a 

minimum pause of 3 ms) will lead to a change of speed 

of 0.1% (reference) or 0.1 Hz (output frequency). 

Example: 
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Terminal 
(16) 

No speed 0 

change 
Speed down 0 

Speed up 1 

Speed down 1 

Terminal 
(17) 

0 

0 

Freeze ref./ 
Freeze output 
1 

The speed reference, frozen via the control panel, 

can be changed even if the VLT frequency converter 

has stopped. In addition, the frozen reference will 

be remembered in case of a line failure. 

Run permissive. There must be an active start 
signal via the terminal, where Run permissive has 

been programmed, before a start command can be 

accepted. Run permissive has a logic AND function 
related to Start (terminal 18, parameter 302 Terminal 
18, Digital input), which means that in order to start 
the motor, both conditions must be fulfilled. If Run 

permissive is programmed on several terminals, Run 

permissive must only be logic "1" on one of the 

terminals for the function to be carried out. 

Jog is used to override the output frequency to 
the frequency set in parameter 209 Jog frequency 
and issue a start command. If local reference is 

active, the VLT frequency converter will always 

be in Open loop [0], regardless of the selection 

made in parameter 100 Configuration. 
Jog is not active if a stop command has 

been given via terminal 27. 

Data change lock is selected if data changes to 
parameters are not to be made via the control 

unit; however, it will still be possible to carry 

out data changes via the bus. 

Pulse reference is selected if a pulse sequence 

(frequency) is selected as a reference signal. 0 Hz 

corresponds to RefMIN, parameter 204 Minimum 
reference, RefMIN. The frequency set in parameter 

327 Pulse reference, max. frequency corresponds to 
parameter 205 Maximum reference, RefroAx. 

Pulse feedback is selected if a pulse sequence 
(frequency) is selected as a feedback signal. 

Parameter 328 Pulse feedback, max. frequency 

is where the maximum frequency for pulse 

feedback is set. 

Hand start is selected if the VLT frequency converter 

is to be controlled by means of an external hand/off 
or H-0-A switch. A logic 1 (Hand start active) will 

mean that the VLT frequency converter starts the 

motor. A logic "0" means that the connected motor 
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stops. The VLT frequency converter will then be in 

OFF/STOP mode, unless there is an active Auto start 
signal. See also the description in Local control. 

NB!: 

II 

VAn active Hand and Auto signal via the digital 

inputs will have higher priority than the [HAND 

START]-[AUTO START] control keys. 

Auto start is selected if the VLT frequency converter 
is to be controlled via an external auto/off or H-O-A 
switch. A logic 1 will place the VLT frequency 
converter in auto mode allowing a start signal on the 

control terminals or the serial communication port. 
If Auto start and Hand start are active at the same 

time on the control terminals, Auto start will have 

the highest priority. If Auto start and Hand start are 

not active, the connected motor will stop and the 

VLT frequency converter will then be in OFF/STOP 

mode. See also the description in Local control. 

Latched start will start the motor if a pulse is 

applied for a minimum of 3 ms, provided there 
is no stop command active. The motor will stop 
if Start Inverse is briefly activated. 

Off stop is activated by interrupting the voltage 

to the terminal. This means that if the terminal 

has no voltage, the motor cannot run. The stop 
will be effected in accordance with the selected 
ramp (parameters 207/208/209/210). 

None of the above-mentioned stop 
commands (start-disable) are to be used 

as disconnection switch in connection 
with repairs. Cut mains instead. 

NB!: 
I It must be noted that when the VLT frequency 

converter is at the torque limit and has received 

a stop command, it will only stop if terminal 

42, 45, 01 or 04 has been connected to terminal 

27. The data choice on terminal 42, 45, 01 or 
04 must be Torque limit and stop [27]. 
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 Analog inputs 
Two analog inputs for voltage signals (terminals 53 

and 54) are provided for reference and feedback 
signals. Furthermore, an analog input is available for 

a current signal (terminal 60). A thermistor can be 

connected to voltage input 53 or 54. The two analog 

voltage inputs can be scaled in the range of 0-10 V 

DC; the current input in the range of 0-20 mA. 

VLT® 8000 AQUA 

The table below gives the possibilities for 

programming the analoge inputs. 

Parameter 317 Time out and 318 Function after 

time out allow activation of a time-out function on all 

analoge inputs. If the signal value of the reference 

or feedback signal connected to one of the analoge 

in-put terminals drops to below 50% of the minimum 
scaling, a function will be activated after the time out 
determined in parameter 318, Function after time out. 

Ana lo in puts terminal no. 53(volt aae) 54(voltacte) 60(current) 

parameter 308 311 314 
Value: 
No operation (NO OPERATION) 101* [01* [01 

Reference (REFERENCE) [11 [11 [11* 
Feedback (FEEDBACK) [21 121 [21 

Thermistor (THERMISTOR) 131 131 

I : 

unct on: 
This parameter is used to select the required 

function to be linked to terminal 53. 

No operation. Is selected if the VLT frequency 
converter is not to react to signals connected 
to the terminal. 

Reference Is selected to enable change of reference 

by means of an analog reference signal. If reference 

signals are connected to several inputs, these 

reference signals must be added up. 

Feedback. If a feedback signal in connected, 
there is a choice of a voltage input (terminal 53 or 
54) or a current input (terminal 60) as feedback. 
In the case of zone regulation, feedback signals 

must be selected as voltage inputs (terminals 53 
and 54). See Feedback handling. 

106 

Thermistor Is selected if a thermistor integrated in 

the motor is to be able to stop the VLT frequency 

converter in case of motor overtemperature. The 

cut-out value is 3 kohm. If a motor features a thermal 
switch instead, this can also be connected to the 

input. If motors run in parallel, the thermistors/thermal 
switches can be connected in series (total resistance 
< 3 kohm). Parameter 117 Motor thermal protection 
must be programmed for Thermal warning [1] or 
Thermistor trip [2], and the thermistor must be 

inserted between terminal 53 or 54 (analoge voltage 

input) and termi-nal 50 (+10 V supply). 

In] 

5000 

1330 

550 

250 

CC] 

-20'C 

1751411110 

nominal -5 C Anominal 
+5*C 

nominal 

A motor thermistor connected to terminals 53/54 
must be double isolated to obtain PELV. 
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309 Terminal 53, min. scaling 

(Al 53 SCALE LOW) 

Wilms 
0.0 - 10.0 V * 0.0 V 

Function: 
This parameter is used for setting the signal value 

that has to correspond to the minimum reference 

or the minimum feedback, parameter 204 Minimum 

reference, RefmiN/413 Minimum feedback, FBmini. See 

Reference handling or Feedback handling. 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

If the time-out function is to be applied (parameters 

317 Time out and 318 Function after time out), 

the value must be set to > 1 V. 

310 Terminal 53, max. scaling 

(Al 53 SCALE HIGH) 

W11108 

0.0 - 10.0 V * 10.0 V 

This parameter is used for setting the signal value that 
has to correspond to the maximum reference value 

or the maximum feedback, parameter 205 Maximum 
reference, Refm,u/414 Maximum feedback, FBmAx. 

See Reference handling or Feedback handling. 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

Va ue: 
See description of parameter 308. * No operation 

This parameter chooses between the different 

functions available for the input, terminal 54. 

Scaling of the input signal is done in parameter 
312 Terminal 54, min. scaling and in parameter 

313 Terminal 54, max. scaling. 

See description of parameter 308. 
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For reasons of accuracy, voltage losses in long 

signal lines should be compensated for. 

Value: 

0.0 - 10.0 V * 0.0 V 

This parameter is used for setting the signal value 

that corresponds to the minimum reference value 

or the minimum feedback, parameter 204 Minimum 

reference, RefM/N /413 Minimum feedback, FBANN. 

See Reference handling or Feedback handling. 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

If the time-out function is to be applied (parameters 
317 Time out and 318 Function after time out), 
the value must be set to > 1 V. 

Value: 
0.0 - 10.0 V * 10.0 V 

This parameter is used for setting the signal value 

that corresponds to the maximum reference value 
or the maximum feedback, parameter 204 Minimum 

reference, RefmiN/414Maximum feedback, FBmAx. 

See Reference handling or Feedback handling. 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

314 Terminal 60, analog input current 

(AI [MA] 60 FUNCT.) 

See description of parameter 308. * Reference 

This parameter allows a choice between the 
different functions available for the input, terminal 

60. Scaling of the input signal is done in parameter 
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315 Terminal 60, min. scaling and in parameter 

316 Terminal 60, max. scaling. 

. .1 

. 

Value: 
0.0 - 20.0 mA * 4.0 mA 

This parameter determines the signal value that 

corresponds to the minimum reference or the 
minimum feedback, parameter 204 Minimum 

reference, Refm/413 Minimum feedback, FBmiN. See 

Reference handling or Feedback handling. 

Set the required current value. 

The time-out function is to be used (parameters 

317 Time out and 318 Function after time out), 

the value must be set to > 2 mA. 

316 Terminal 60, max. scaling 

(Al 60 SCALE HIGH) 

Zdime 
0.0 - 20.0 mA * 20.0 mA 

This parameter determines the signal value that 

corresponds to the maximum reference value, 

parameter 205 Maximum reference value, RefmAx. 

See Reference handling or Feedback handling. 

Set the desired current value. 

317 Time out 

Value: 
1 - 99 sec. * 10 sec. 

If the signal value of the reference or feedback 
signal connected to one of the input terminals 53, 
54 or 60 drops to below 50% of the minimum 

scaling during a period longer than the preset time, 

the function selected in parameter 318 Function 
after time out will be activated. 

This function will only be active if, in parameter 309 

or 312, a value has been selected for terminals 53 

and 54, min. scaling that exceeds 1 V, or if, in 
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parameter 315 Terminal 60, min. scaling, a value 

has been selected that exceeds 2 mA. 

Set the desired time. 

318 Function after time out 

Value: 
*Off (NO FUNCTION) [0] 

Freeze output frequency (FREEZE OUTPUT FREQ.)(1] 
Stop (STOP) [2] 

Jog (JOG FREQUENCY) [3] 
Max. output frequency (MAX FREQUENCY) [4] 

Stop and trip (STOP AND TRIP) [5] 

This is where to select the function to be 

activated after the end of the time-out period 
(parameter 317 Time out). 

If a time-out function occurs at the same time 
as a bus time-out function (parameter 556 Bus 
time interval function), the time-out function in 

parameter 318 will be activated. 

The output frequency of the VLT frequency 
converter can be: 

- frozen at the present value [1] 

- overruled to stop [2] 

- overruled to jog frequency [3] 

- overruled to max. output frequency [4] 

- overruled to stop with subsequent trip [5]. 
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 Analog/digital outputs 
The two analog/digital outputs (terminals 42 and 45) 

can be programmed to show the present status 

or a process value such as 0 - fmAx. 

If the VLT AFD is used as a digital output, it gives 

the present status by means of 0 or 24 V DC. If the 

analoge output is used for giving a process value, 

there is a choice of three types of output signals: 

0-20 mA, 4-20 mA or 0-32000 pulses 

VLT® 8000 AQUA 

(depending on the value set in parameter 322 Terminal 

45, output, pulse scaling. If the output is used as 

a voltage output (0-10 V), a pull-down resistor of 
470 n (max. 500 t)) should be fitted to terminal 39 

(common for analog/digital outputs). If the output is 

used as a current output, the resulting impedance of 
the connected equipment should not exceed 500 52. 

Out Juts terminal no. 42 45 

parameter 319 321 
Value: 
No function (NO FUNCTION) 101 101 

Drive ready (READY) [11 111 

Standby (ENABLED & NO WARNING) 121 121 

Running (RUNNING) 131 131 

Running at ref. value (RUNNING AT REFERENCE) [41 [41 

Running, no warning (RUNNING NO WARNING) 151 [51 

Local reference active (DRIVE IN LOCAL REF.) 161 161 

Remote references active (DRIVE IN REMOTE REF.) 171 [7] 
Alarm (ALARM) [8] 181 

Alarm or warning (ALARM OR WARNING) 191 191 

No alarm (NO ALARM) 1101 1101 

Current limit (CURRENT LIMIT) [111 [111 

Safety interlock (SAFETY INTERLOCK) 112] 1121 

Start command active (START SIGNAL APPLIED) 1131 1131 

Reversing (REVERSE OPERATION) 1141 1141 

Thermal warning (THERMAL WARNING) 1151 1151 

Hand mode active (DRIVE IN HAND MODE) 1161 1161 

Auto mode active (DRIVE IN AUTO MODE) 1171 1171 

Sleep mode (SLEEP MODE) 1181 1181 

Output frequency lower than fi ow parameter 223 (F OUT < F LOW) 1191 1191 

Output frequency higher than fHKH parameter 223 (F OUT > F HIGH) 1201 1201 

Out of frequency range (FREQ. RANGE WARN.) 1211 1211 

Output current lower than Ii ow parameter 221 (I OUT < I LOW) 1221 1221 

Output current higher than IHIGH parameter 222 (I OUT > I HIGH) 1231 1231 

Out of current range (CURRENT RANGE WARN) 1241 1241 

Out of feedback range (FEEDBACK RANGE WARN.) 1251 1251 

Out of reference range (REFERENCE RANGE WARN) 1261 [26] 
Relay 123 (RELAY 123) 1271 1271 

Mains imbalance (MAINS IMBALANCE) 1281 1281 

Output frequency, 0 - fmAx =0 -20 mA (OUT. FREQ. 0-20 mA) 1291 1291 

Output frequency, 0 - fmAx =4 -20 mA (OUT. FREQ. 4-20 mA) 1301 *1301 
Output frequency (pulse sequence), 0 - fmAx =0 -32000 p (OUT. FREQ. PULSE) 1311 [31] 
External reference, Refmirsi - RefmAx =0 -20 mA (EXT. REF. 0-20 mA) 1321 1321 

External reference, RefMIN - RefmAx 4-20 mA (EXTERNAL REF. 4-20 mA) 1331 1331 

External reference (pulse sequence), RefMIN - RefmAx =0 -32000 p (EXTERNAL REF. PULSE) 1341 1341 

Feedback, FBMIN - FBiviAx =0 -20 mA (FEEDBACK 0-20 mA) 1351 [35] 
Feedback, FBMIN - FBmAx =4 -20 mA (FEEDBACK 4-20 mA) 1361 1361 

Feedback (pulse sequence), FBMIN - FBmAx =0 - 32000 p (FEEDBACK PULSE) 1371 1371 

Output current, 0 - ImAx =0 -20 mA (MOTOR CUR. 0- 20 mA) 138] 1381 

Output current, 0 - ImAx =4 -20 mA (MOTOR CUR. 4- 20 mA) *1391 1391 

Output current (pulse sequence), 0 - ImAx =0 - 32000 p (MOTOR CUR. PULSE) 1401 (401 

Output power, 0 - PNOM =0 -20 mA (MOTOR POWER 0-20 mA) 1411 1411 

Output power, 0 - PNOM =4 -20 mA (MOTOR POWER 4-20 mA) 142] 1421 

Output power (pulse sequence), 0 - 32000 p (MOTOR POWER PULSE) 1431 1431 

Motor alteration (MOTOR ALTERATION) 1441 1441 

unction: 
This output can act both as a digital or an analog 

output. If used as a digital output (data value [0]-[59]), 

a 0/24 V DC signal is transmitted; if used as an analoge 
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output, either a 0-20 mA signal, a 4-20 mA signal or a 

pulse sequence of 0-32000 pulses is transmitted. 
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.1 

No function. Selected if the VLT frequency 
converter is not to react to signals. 

Drive ready. The VLT frequency converter control 

card receives a supply voltage and the frequency 

converter is ready for operation. 

Stand by. The VLT frequency converter is 

ready for operation, but no start command 
has been given. No warning. 

Running. A start command has been given. 

Running at ref. value. Speed according to reference. 

Running, no warning. A start command has 

been given. No warning. 

Local reference active. The output is active 
when the motor is controlled by means of the 

local reference via the control unit. 

Remote references active. The output is active 

when the VLT frequency converter is controlled 

by means of the remote references. 

Alarm. The output is activated by an alarm. 

Alarm or warning. The output is activated 

by an alarm or a warning. 

No alarm. The output is active when there is no alarm. 

Current limit. The output current is greater than the 
value programmed in parameter 215 Current limit Om. 

Safety interlock. The output is active when 

terminal 27 is a logic 1 and Safety interlock 
has been selected on the input. 

Start command active. Is active when there is a start 
command or the output frequency is above 0.1 Hz. 

Reversing. There is 24 V DC on the output when 
the motor rotates counter-clockwise. When the motor 
rotates clockwise, the value is 0 V DC. 

Thermal warning. The temperature limit in either the 

motor, the VLT frequency converter or a thermistor 
connected to an analogue input has been exceeded. 

Hand mode active.The output is active when the 

VLT frequency converter is in Hand mode. 

Auto mode active. The output is active when the 
VLT frequency converter is in Auto mode. 

Sleep mode. Active when the VLT frequency 
converter is in Sleep mode. 
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Output frequency lower than how. The output 

frequency is lower than the value set in parameter 
223 Warning: Low frequency, kow 

Output frequency higher than fHIGH. The output 
frequency is higher than the value set in parameter 
224 Warning: High frequency, fHIGH 

Out of frequency range. The output frequency 
is outside the frequency range programmed in 

parameter 223 Warning: Low frequency, kow and 
224 Warning: High frequency, fHIGH. 

Output current lower low. The output current 
is lower than the value set in parameter 
221 Warning: Low current, kow. 

Output current higher than NIGH. The output 
current is higher than the value set in parameter 
222 Warning: High current, 'HIGH. 

Out of current range. The output current is outside 
the range programmed in parameter 221 Warning: Low 
current, 'LOW and 222 Warning, High current, 'HIGH. 

Out of feedback range. The feedback signal 

is outside the range programmed in parameter 

227 Warning: Low feedback, FBLow and 228 
Warning: High feedback, FBHIGH. 

Out of reference range. The reference lies 

outside the range programmed in parameter 

225 Warning: Low reference, Rekowand 226 
Warning, High reference, RefH/GH. 

Relay 123. This function is only used when a 

profibus option card is installed. 

Mains imbalance. This output is activated at 

too high line imbalance or when a phase is 

missing in the line supply. Check the line voltage 
to the VLT frequency converter. 

0-fmAx 0-20 mA and 

0-fmax 4-20 mA and 
0-fmAx0-32000 p , which generates an output signal 

proportional to the output frequency in the interval 0 - 

fmAx (parameter 202 Output frequency, high limit, fm.v). 

External RefwN - RefMAx 0-20 mA and 

External RefwN - RefMAx 4-20 mA and 

External Rehm - RefMAx 0-32000 p which 

generates an output signal proportional to 
the resulting reference value in the interval 

Minimum reference, RefmIN - Maximum reference, 

RefmAx (parameters 204/205). 
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FBmy-FBAmx 0-20 mA and 

Faiiv-FBmAx = 4-20mA and 

FBNN-FBAmx 0-32000 p an output signal 

proportional to the reference value in the interval 

Minimum feedback, Fawn' - Maximum feedback, 

FBA4AK (parameters 413/414) is obtained. 

0 - InT,MAX 0-20 mA and 

0 - inTMAX = 4-20 mA and 

0 - Inr,max = 0-32000 p, an output signal 

proportional to the output current in the interval 

0 - Ivur,mAx is obtained. 

0 - pNom 0-20 mA and 
0 - PNOM 4-20 mA and 

0 - pNom =0 -32000 p, which generates an 

output signal proportional to the present output 
power. 20 mA corresponds to the value set in 

parameter 102 Motor power, PM,N 

Motor alternation. A relay or digital output can 

be used in conjunction with output contactors to 
alternate the VLTs output between motors based on 

an internal timer. See parameters 433 and 434 for 
further information and programming information. 

320 Terminal 42, output, pulse scaling 

(AO 42 PULS SCALE) 

aitra 
1 - 32000 Hz * 5000 Hz 

This parameter allows scaling of the pulse output signal. 

Set the desired value. 

0 
Ref MIN 

FBMIN 

0 

0 

0 

0 

100 Hz 

f MAX 
Ref MAX 

FB MAX 

I MAX 

I LIM 

TMAX 

KWMAX 

0 
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321 Terminal 45, output 

(AO 45 FUNCTION) 

;LIIEc 
See description of parameter 319 Terminal 

42, Output. 

This output can function both as a digital or an analog 

output. When used as a digital output (data value 

[0] -[26]) it generates a 24 V (max. 40 mA) signal. For 

the analog outputs (data value [27] - [41]) there is a 

choice of 0-20 mA, 4-20 mA or a pulse sequence. 

See description of parameter 319 Terminal 42, Output. 

322 Terminal 45, output, pulse scaling 

(AO 45 PULS SCALE) 
wilm8 

1 - 32000 Hz * 5000 Hz 

This parameter allows scaling of the pulse output signal. 

Set the desired value. 
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Relay outputs 

Relay outputs Relay outputs 1 and 2 can be used to give the present status or a warning. 

Relay , 

ale= 
176/M5.11 

Relay 1 

1 - 3 break, 1 - 2 make 
Max. 240 V AC, 2 Amp. 
The relay is placed with the 
line and motor terminals. 

Relay 02 

Relay 2 

4 - 5 make 
Max. 50 V AC, 1 A, 60 VA. 

Max. 75 V DC, 1 A 30 W. 

The relay is placed on the control card, 
see Electrical installation, control cables. 

Relay Out puts terminal no. 1 2 

parameter 323 326 
Value: 
No function (NO FUNCTION) [01 [01 

Ready signal (READY) 111 [11 

Standby (STAND BY) 121 121 

Running (RUNNING) [31 *131 
Running at ref. value (RUNNING AT REFERENCE) [41 [4] 
Running, no warning (RUNNING NO WARNING) 151 [51 

Local reference active (DRIVE IN LOCAL REF) [6] [61 

Remote references active (DRIVE IN REMOTE REF.) [71 171 

Alarm (ALARM) [81 [81 

Alarm or warning (ALARM OR WARNING) [91 [91 

No alarm (NO ALARM) *1101 11 01 

Current limit (CURRENT LIMIT) 111] [11] 
Safety interlock (SAFETY INTERLOCK) [121 1121 

Start command active (START SIGNAL APPLIED) [131 1131 

Reversing (RUNNING IN REVERSE) [141 1141 

Thermal warning (THERMAL WARNING) [151 [151 
Hand mode active (DRIVE IN HAND MODE) [161 [161 
Auto mode active (DRIVE IN AUTO MODE) 11 71 [171 

Sleep mode (SLEEP MODE) [18] [181 

Output frequency lower than flow parameter 223 (F OUT < F LOW) [191 [191 

Output frequency higher than fHIGH parameter 224 (F OUT > F HIGH) [201 [201 
Out of frequency range (FRED RANGE WARN.) [211 [211 
Output current lower than li ow parameter 221 (I OUT < I LOW) [221 [221 
Output current higher than 'HIGH parameter 222 (I OUT > I HIGH) 1231 1231 

Out of current range (CURRENT RANGE WARN.) [24] 1241 

Out of feedback range (FEEDBACK RANGE WARN.) [251 1251 

Out of reference range (REFERENCE RANGE WARN.) [261 [261 

Relay 123 (RELAY 123) [271 [27] 
Mains imbalance (MAINS IMBALANCE) [281 [281 

Control word 11/12 (CONTROL WORD 11/12) [291 [291 
Motor alteration (MOTOR ALTERATION) [301 [301 

TFut-iaon: 

Description of choice:"' 
See description of [0] - [28] in Analog/digital outputs. 

Control word bit 11/12. Relay 1 and relay 2 can 

be activated via the serial communication. Bit 11 

activates relay 1 and bit 12 activates relay 2. 

112 

If the parameter 556 Bus time interval function 
becomes active, relay 1 and relay 2 will become cut 
off if they are activated via the serial communication. 

Motor Alteration. The output is controlled 
by a timer to activate alternate available run 

time between multiple motors. 
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323 Relay 1, output function 

(RELAY1 FUNCTION) 

Function: 
This output activates a relay switch. Relay switch 

01 can be used for indicating status and warnings. 

The relay is activated when the conditions for the 
relevant data values have been fulfilled. 

Activation/deactivation can be programmed in 

parameter 324 Relay 1, ON delay and parameter 

325 Relay 1, OFF delay. 

See General technical data. 

See data choice and connections in Relay outputs. 

- . 

Value: 
0 - 600 sec. 

This parameter allows a delay of the cut-in 
time of relay 1 (terminals 1-2). 

Enter the desired value. 

* 0 sec. 

325 Relay 01, OFF delay 

(RELAY1 OFF DELAY) 

U10103 

0 - 600 sec. * 2 sec. 

This parameter makes it possible to delay the 
cut-out time of relay 01 (terminals 1-2). 

Enter the desired value. 

326 Relay 2, output function 

(RELAY2 FUNCTION) 

See functions of relay 2 on previous page. 

This output activates a relay switch. Relay switch 

2 can be used for indicating status and warnings. 

The relay is activated when the conditions for the 

relevant data values have been fulfilled. 
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See General technical data. 

See data choice and connections in Relay outputs. 

327 Pulse reference, max. frequency 

(PULSE REF. MAX) 

CLiha 
100 - 65000 Hz at terminal 29 

100 - 5000 Hz at terminal 17 

* 5000 Hz 

This parameter is used to set the pulse value 

that must correspond to the maximum reference, 

parameter 205 Maximum reference, F?efmAx. 

The pulse reference signal can be connected 
via terminal 17 or 29. 

Set the required maximum pulse reference. 

a ue: 
100 - 65000 Hz at terminal 33 * 25000 Hz 

This is where the pulse value that must correspond 
to the maximum feedback value is set. The pulse 

fedback signal is connected via terminal 33. 

Set the desired feedback value. 
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Application functions 400-434 

Includes this parameter group, the special functions of 

the VLT frequency converter PID regulation, setting of 

the feedback range and the Setup of the Sleep mode 
function. Additionally, this parameter group includes: 

- Reset function. 

- Flying start. 

- Option of interference reduction method. 
- Setup of any function upon loss of load, e.g. 

because of a damaged V-belt. 

- Setting of switching frequency. 

- Selection of process units. 

400 Reset function 
(RESET FUNCTION) 

Manual reset (MANUAL RESET) [0] 

Automatic reset x 1 (AUTOMATIC X 1) [1] 

Automatic reset x 2 (AUTOMATIC X 2) [2] 

Automatic reset x 3 (AUTOMATIC X 3) [3] 

Automatic reset x 4 (AUTOMATIC X 4) [4] 

Automatic reset x 5 (AUTOMATIC X 5) [5] 

Automatic reset x 10 (AUTOMATIC X 10) [6] 

Automatic reset x 15 (AUTOMATIC X 15) [7] 

Automatic reset x 20 (AUTOMATIC X 20) [8] 

*Infinite automatic reset (INFINITE AUTOMATIC) [9] 

This parameter allows a choice of whether to reset 

and restart manually after a trip, or whether the VLT 

frequency converter is to be reset and restarted 
automatically. In addition, there is a choice of the 
number of times the unit is to attempt a restart. 
The time between each reset attempt is set in 

parameter 401 Automatic restart time. 

If Manual reset [0] is selected, resetting must be 
effected via the "Reset" key or via a digital input. If the 
VLT frequency converter is to carry out an automatic 
reset and restart after a trip, select data value [1]-[9]. 

The motor may start without warning. 
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401 Automatic restart time 
(AUTORESTART TIME) 

\yam 
0 - 600 sec. * 10 sec. 

Function: 
This parameter allows setting of the time from 
tripping until the automatic reset function begins. It 

is assumed that automatic reset has been selected 
in parameter 400 Reset function. 

Set the desired time. 

402 Flying start 

(FLYING START) 

*Disable (DISABLE) [0] 

Enable (ENABLE) [1] 

DC brake and start (DC BRAKE AND START) [3] 

This function makes it possible for the VLT frequency 
converter to "catch" a spinning motor, which - e.g. 

because of a line failure - is no longer controlled 
by the VLT frequency converter. This function is 

activated whenever a start command is active. 

For the VLT frequency converter to be able to "catch" 
the spinning motor, the motor speed must be lower 
than the frequency that corresponds to the frequency 
in parameter 202 Output frequency high limit, fwx. 

Select Disable [0] if this function is not required. 
Select Enable[1] if the VLT frequency converter is 

to be able to "catch" and control a spinning motor. 
Select DC brake and start [2] if the VLT frequency 
converter is to brake the motor with DC braking, and 

then restart the motor. It is assumed that parameters 
114-116 DC braking are enabled. In the case of a 

substantial "windmilling" effect (spinning motor), the 
VLT frequency converter will not "catch" a spinning 

motor unless DC brake and start has been selected. 
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Sleep mode 
Sleep mode makes it possible to stop the motor 
when it is running at low speed, similar to a no 

load situation. If consumption in the system goes 

back up, the VLT frequency converter will start the 
motor and supply the power required. 

I NB!: 
Energy can be saved with this function, 

since the motor is only in operation when 
the system needs it. 

Sleep mode is not active if Local reference 

or Jog has been selected 
The function is active in both Open loop 
and Closed loop. 

In parameter 403 Sleep mode timer, the Sleep mode 
is activated. In parameter 403 Sleep mode timer, 

a timer is set that determines how long the output 
frequency can be lower than the frequency set in 

parameter 404 Sleep frequency. When the timer runs 

out, the VLT frequency converter will ramp down the 

motor to stop via parameter 207 Ramp-down time. If 

the output frequency rises above the frequency set in 

parameter 404 Sleep frequency, the timer is reset. 

Output 
frequency 

Par. 405 
Wake up frequency 

20 Hz 

Par. 404 
Sleep frequency 

10 Hz 

VLT® 8000 AQUA 

While the VLT frequency converter has stopped the 

motor in sleep mode, a theoretical output frequency 

is calculated on the basis of the reference signal. 

When the theoretical output frequency rises above the 

frequency in parameter 405 Wake up frequency, the 

VLT frequency converter will restart the motor and the 

output frequency will ramp up to the reference. 

In systems with constant pressure regulation, it 

is advantageous to provide extra pressure to the 
system before the VLT frequency converter stops 
the motor. This extends the time during which the 
VLT frequency converter has stopped the motor and 
helps to avoid frequent starting and stopping of the 

motor, e.g. in the case of system leaks. 

If 25% more pressure is required before the VLT 
frequency converter stops the motor, parameter 
406 Boost setpoint is set to 125%. 
Parameter 406 Boost setpoint is only active 

in Closed loop. 

I NB!: 

114 
In highly dynamic pumping processes, it 

is recommended to switch off the Flying 

Start function (parameter 402). 

Theoretical 
output 
frequency 

Par. 201 
Mln. freq. 

5 Hz 

Par. 403 10 sec. Sleep 
Sleep Made Timer 
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Woke up Time [s] 
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403 Sleep mode timer 

(SLEEP MODE TIMER) 

CLOK8 

0 - 300 sec.(OFF) * OFF 

Function: 
This parameter enables the VLT frequency converter 

to stop the motor if the load on the motor is minimal. 

The timer in parameter 403 Sleep mode timer 

starts when the output frequency drops below the 

frequency set in parameter 404 Sleep frequency. 
When the time set in the timer has expired, the VLT 

frequency converter will turn off the motor. 

The VLT frequency converter will restart the motor, 

when the theoretical output frequency exceeds the 
frequency in parameter 405 Wake up frequency. 

Select OFF if this function is not wanted. 
Set the threshold value that is to activate Sleep 

mode after the output frequency has fallen below 

parameter 404 Sleep frequency. 

a cc: 
000,0 - par. 405 Wake up frequency * 0.0 Hz 

When the output frequency falls below the preset value, 

the timer will start the time count set in parameter 403 
Sleep mode. The present output frequency will follow 
the theoretical output frequency until fmN is reached. 

Set the required frequency. 

Value: 
Par 404 Sleep frequency - par. 202 fmAx * 60 Hz 

When the theoretical output frequency exceeds 

the preset value, the frequency converter 
restarts the motor. 

D eS0nritIon o ce: 

Set the required frequency. 
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406 Boost setpoint 

(BOOST SETPOINT) 

0 - 200 % * 100 % of setpoint 

This function can only be used if Closed loop 
has been selected in parameter 100. 
In systems with constant pressure regulation, it is 

advantageous to increase the pressure in the system 
before the VLT frequency converter stops the motor. 
This extends the time during which the VLT frequency 
converter stops the motor and helps to avoid frequent 
starting and stopping of the motor, e.g. in the 
case of leaks in the water supply system. 

Set the required Boost setpoint as a percentage 
of the resulting reference under normal operation. 
100% corresponds to the reference without 
boost (supplement). 

407 Switching frequency 

(SWITCHING FREQ.) 
vtinga 

Depends on the size of the unit. 

The preset value determines the switching frequency 
of the inverter, provided Fixed switching frequency 
[1] has been selected in parameter 408 Interference 
reduction method. If the switching frequency 
is changed, this may help to minimise possible 
acoustic noise from the motor. 

I NB!: 
The output frequency of the VLT frequency 
converter can never assume a value higher 

than 1/10 of the switching frequency. 

When the motor is running, the switching frequency 
is adjusted in parameter 407 Switching frequency, 
until the frequency has been achieved at which 
the motor is as quiet as possible. 

I NB!: 
IVSwitching frequencies higher than 4.5 kHz 
implement automatic derating of the maximum 
output of the VLT frequency converter. See 

Derating of high switching frequency. 
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410 Function at line failure 408 Interference reduction method 
I (MAINS FAILURE) 

a ue: wtKcg 

*ASFM (ASFM) [0] *Trip (TRIP) [0] 

Fixed switching frequency Autoderate & warning 

(FIXED SWITCHING FREQ.) [1] (AUTODERATE & WARNING) [1] 

LC filter fitted (LC-FILTER CONNECTED) [2] Warning (WARNING) [2] 

Used to select different methods for reducing the 

amount of acoustic interference from the motor. 

ASFM [0] guarantees that the maximum switching 
*frequency, determined by parameter 407, is used at 

all times without derating of the frequency converter. 

This is done by monitoring the load. 

Fixed switching frequency [1] makes it possible to 

set a fixed high/low switching frequency. This can 

generate the best result, as the switching frequency 

can be set to reduce acoustic noise in the motor. 

The switching frequency is adjusted in parameter 
407 Switching frequency. LC-filter fitted [2] is to be 

used if an LC-filter is fitted between the frequency 
converter and the motor, as the frequency converter 
will otherwise not be able to protect the LC-filter. 

. - 

alue: 
Trip (TRIP) 

*Warning (WARNING) 

. 

This function is activated when the output current 

goes below parameter 221 Warning: Low current. 

In the case of a Trip [1], the frequency 
converter will stop the motor. 

If Warning [2] is selected, the frequency converter 
will give a warning if the output current drops 

below the threshold value in parameter 221 

Warning: Low current, low. 

Parameter 410 and 411: 

NB!: 
II% Par. 410 and 411 are not available 

for VLT 8042-8062 AQUA, 200-240 V, 

VLT 8072-8600 AQUA, 380-460 V and 

VLT 8100-8300, 550-600 V. 

[0] 

[1] 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

Select the function which is to be activated if the line 

imbalance becomes too high or if a phase is missing. 

At Trip [0] the frequency converter will stop the motor 
within a few seconds (depending on drive size). 

If Autoderate & warning [1] is selected, the drive 

will export a warning and reduce the output current 
to 30 % of IVLT,N to maintain operation. 

At Warning [2] only a warning will be exported when 
a line failure occurs, but in severe cases, other 
extreme conditions might result in a trip. 

I NB!: 
1211: If Warning has been selected, the life ir expectancy of the drive will be reduced 

when the line failure persists. 

I NB!: 
At phase loss the cooling fans of NEMA 12 

drives cannot be powered. In order to avoid 

overheating, an external power supply can 

be connected, see Electrical installation. 

411 Function at overtemperature 

(FUNCT. OVERTEMP) 

Value: 
*Trip (TRIP) 

Autoderate & warning 
(AUTODERATE & WARNING) 

[0] 

[1] 

Select the function which is to be activated when the 

VLT is exposed to an overtemperature condition. 

'7-At.41ESMINIES 
At Trip [0] the frequency converter will stop the 
motor and export an alarm. 

At Autoderate & warning [1] the VLT will first 

reduce the switching frequency to minimize internal 

losses. If the overtemperature condition persists, 

the VLT will reduce the output current until the 
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heat sink temperature stabilizes. When the function 

is active, a warning will be exported. 

Value: 
0 - 60 sec. (61=OFF) * 61 sec. (OFF) 

When the frequency converter registers that the 

output current has reached the current limit lum 

(parameter 215 Current limit) and stays there for the 

duration selected, a cut-out will be performed. 

Select for how long the frequency converter is to 
be able to keep up with the output current at the 

current limit lum before it cuts out. 

In OFF mode, parameter 412 Trip delay overcurrent, 
lum is inactive, i.e. cut-outs are not performed. 

Feedback signals in open loop 
Normally, feedback signals and thus feedback 
parameters are only used in Closed loop operation; 
in VLT 8000 AQUA units, however, the feedback 
parameters are also active in Open loop operation. 
In Open loop mode, the feedback parameters can 

be used to show a process value in the display. 

If the present temperature is to be displayed, the 

temperature range can be scaled in parameters 
413/414 Minimum/Maximum feedback, and the unit 
(DC, F) in parameter 415 Process units. 

413 Minimum feedback , FBmiN 

(MIN. FEEDBACK) 

-999,999.999 - FBmAx * 0.000 

Parameters 413 Minimum feedback, FBANN and 

414 Maximum feedback, FaviAx are used to 

scale the display indication, thereby ensuring that 

it shows the feedback signal in a process unit 

proportionally to the signal at the input. 

Set the value to be shown on the display at minimum 

feedback signal value (par. 309, 312, 315 Min. 
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scaling) on the selected feedback input (parameters 

308/311/314 Analog inputs). 

" . 

Value: 
FBmiN - 999,999.999 * 100.000 

See the description of par. 413 Minimum 

feedback, FBANN. 

Set the value to be shown on the display when 

maximum feedback (par. 310, 313, 316 Max. scaling) 

has been achieved at the selected feedback input 

(parameters 308/311/314 Analoge inputs). 

415 Units relating to closed loop 

(REF. / FDBK. UNIT) 
No unit 
*% 
rpm 
ppm 
pulse/s 
Vs 
I/min 
Vh 
kg/s 
kg/min 
kg/h 
m 3/s 
m 3/min 
m 3/h 
m/s 
mbar 
bar 
Pa 
KPa 
mWG 
kW 

[0] °C 
1 GPM 
2 gays 
3 gaVmin 
4 gal/h 
5 lb/s 
6 lb/min 
7 lb/h 
8 CFM 
9 ft 3/s 
10] ft 3/min 
11 ft 3/h 
12 ft/s 
13 in wg 
14 ft wg 
15 PSI 
[16 IbAn 2 

17 HP 
18 °F 
19 
20 

[21] 
[22] 
[23 
[24 
[25 
[26] 
[27 
[28] 
[29] 
[30] 
[31 
[32 
[33 
[34] 
[35] 
[36 
[37 
[38 
[39] 

Selection of unit to be shown on the display. 

This unit will be used if Reference [unit] [2] or 

Feedback [unit] [3] has been selected in one of the 

parameters 007-010, as well as in the Display mode. 

In Closed loop, the unit is also used as a unit for 
Minimum/Maximum reference and Minimum/ Maximum 

feedback, as well as Setpoint 1 and Setpoint 2. 

-1,escriPt on ''o 

Select the required unit for the reference/feed- 

back signal. 
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PID for process control 
The PID controller maintains a constant process 

condition (pressure, temperature, flow, etc.) and 

adjusts motor speed on the basis of a reference/ 

setpoint and the feedback signal. 

A transmitter supplies the PID controller with a 

feedback signal from the process to indicate its actual 

state. The feedback signal vanes with the process load. 

This means that deviations occur between the 

reference/setpoint and the actual process state. Such 

deviations are evened out by the PID regulator, in 

that it regulates the output frequency up or down 
in relation to the deviation between the reference/ 

setpoint and the feedback signal. 

The integral PID regulator in VLT 8000 AQUA units 

have been optimised for use in water applications. 
This means that a number of specialised functions 
are available in VLT 8000 AQUA units. 

Using the VLT 8000 AQUA, there is no need for 
extra modules to be installed. For example, only 

one required reference/setpoint and the handling 

of feedback need to be programmed. 
There is a built in option for connecting two 
feed-back signals to the system. 

Correction for voltage losses in long signal cables 

can be carried out when using a transmitter with 

a voltage output. This is done in parameter 

group 300 Min./Max.scaling. 

Feedback 
The feedback signal must be connected to a 

terminal on the frequency converter. Use the 

list below to decide which terminal to use and 

which parameters to program. 

Feedback type Terminal Parameters 
Pulse 33 307 
Voltage 53, 54 308, 309, 310 or 

311, 312, 313 
Current 60 314, 315, 316 
Bus feedback 1 68+69 535 
Bus feedback 2 68+69 536 

Please note that the feedback value in parameter 

535/536 Bus feedback 1 and 2 can only be set via 

serial communication (not via the control unit). 

Furthermore, the minimum and maximum feedback 
(parameters 413 and 414) must be set to a 

value in the process unit that corresponds to the 

minimum and maximum scaling value for signals 

connected to the terminal. The process unit is 

selected in parameter 415 Process units. 
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Reference 

In parameter 205 Maximum reference, Refw,x, 

a maximum reference that scales the sum of all 

references, i.e. the resulting reference, can be set. 

The minimum reference in parameter 204 indicates the 
smallest value that the resulting reference can assume. 

The reference range cannot exceed the 
feedback range. 

If Preset references are required, set these 

in parameters 211 to 214 Preset reference. 
See Reference type. 
See also Reference handling. 
If a current signal is used as a feedback signal, 

voltage can be used as analog reference. Use 

the list below to decide which terminal to use 

and which parameters to program. 

Reference type 
Pulse 
Voltage 

Current 
Preset reference 
Setpoints 
Bus reference 68+69 

Terminal Parameters 
17 or 29 301 or 305 
53 or 54 308, 309, 310 or 

311, 312, 313 
60 314, 315, 316 

211, 212, 213, 214 
418, 419 

Please note that the bus reference can only be 

set via serial communication. 

I NB!: 
Terminals that are not in use may preferably 

be set to No function [0]. 

Inverse regulation 
Normal regulation means that the motor speed 
increases when the reference/setpoint is higher 

than the feedback signal. If there is a need for 
inverse regulation, in which the speed is reduced 
when the feedback signal is lower than the 
reference/setpoint, Inverse must be programmed in 

parameter 420 PID normaVinyerse control. 

Anti Windup 
The process regulator is factory preset with an active 
anti-windup function. This function ensures that 
when either a frequency limit, current limit or voltage 
limit is reached, the integrator will be initialised for 
a frequency that corresponds to the present output 
frequency. This avoids integration on a deviation 
between the reference/setpoint and the actual state 
of the process, the controller of which is not possible 
by means of a speed change. This function can be 
disabled in parameter 421 PID anti windup. 
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Start-up conditions 
In some applications, optimum setting of the process 

regulator will mean that it takes an exces-sive time 

for the required process state to be reached. In 

such applications it might be an advantage to fix an 

output frequency to which the frequency converter 

is to bring the motor before the process regulator 

is activated. This is done by programming a PID 

start-up frequency in parameter 422. 

Differentiator gain limit 
If there are very quick variations in a given application 

with respect to the reference/setpoint signal or the 

feedback signal, the deviation between reference/ 

setpoint and the actual process state will quickly 

change. The differentiator may thus become too 
dominant. This is because it reacts to the deviation 

between the reference/setpoint and the actual 

process state. The quicker the deviation changes, 

the stronger the resulting differentiator frequency 
contribution. The differentiator frequency contribution 

can thus be limited to allow the setting of a reasonable 

differentiation time for slow changes and a suitable 

frequency contribution for quick changes. This is done 

in parameter 426, PID Differentiator gain limit. 

Lowpass filter 
If there are ripple currents/voltages on the 

feedback signal, these can be dampened by 

means of a built-in lowpass filter. Set a suitable 

lowpass filter time constant. This time constant 
represents the limit frequency of the ripples 

occurring on the feedback signal. 

If the lowpass filter has been set to 0.1s, the limit 

frequency will be 10 RAD/sec., corresponding to (10/ 
2 x 7C ) = 1.6 Hz. This means that all currents/voltages 
that vary by more than 1.6 oscillations per second 
will be removed by the filter. 

In other words, regulation will only be carried out 

on a feedback signal that varies by a frequency of 

less than 1.6 Hz. Choose a suitable time constant 
in parameter 427, PID Lowpass filter time. 

120 

VLT® 8000 AQUA 

Optimisation of the process regulator 
The basic settings have now been made; all 

that remains to be done is to optimize the 

proportional gain, the integration time and the 
differentiation time (parameters 423, 424 and 
425). In most processes, this can be done by 

following the guidelines given below. 

1. Start the motor. 

2. Set parameter 423 PID proportional gain to 0.3 
and increase it until the process shows that the 

feedback signal is unstable. Then reduce the 
value until the feedback signal has stabilised. Now 
lower the proportional gain by 40-60%. 

3. Set parameter 424 PID integration time to 20 s 

and reduce the value until the process shows 
that the feedback signal is unstable. Increase the 

integration time until the feedback signal stabilizes, 

followed by an increase of 15-50%. 

4. Parameter 425 PID differentiation time is only 

used in very fast-acting systems. The typical 

value is 1/4 of the value set in parameter 424 PID 

Integration time. The differentiator should only be 
used when the setting of the proportional gain and 

the integration time have been fully optimized. 

I NB!: 
If necessary, start/stop can be activated 
a number of times in order to provoke 
an unstable feedback signal. 
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PID overview 
The block diagram below shows reference and 

setpoint in relation to the feedback signal. 

Reference 

VLT® 8000 AQUA 

Remote Resulting Output 
Preset reference reference uenc 
ref. 

Setpoint 1 

Setpoint 2 

Feedback 1 

Feedback 2 

Analog FB 
Terminal 60 

Pulse FB 

Terminal 33 

175HA405.11 

As can be seen, the remote reference is totalled 
with setpoint 1 or setpoint 2. See also Reference 

handling. Which setpoint is to be totalled with the 

remote reference depends on the selection made 

in parameter 417 Feedback function. 

Feedback handling 
The feedback handling can be seen from the 
block diagram on the next page. 

The block diagram shows how and by which 

parameters the feedback handling can be affected. 
Options as feedback signals are: voltage, current, 

pulse and bus feedback signals. In zone regulation, 

feedback signals must be selected as voltage inputs 
(terminals 53 and 54). Please note that Feedback 1 

consists of bus feedback 1 (parameter 535) totalled 
with the feedback signal value of terminal 53.Feedback 
2 consists of bus feedback 2 (parameter 536) totalled 
with the feedback signal value of terminal 54. 

In addition, the VLT 8000 AQUA has an integral 

calculator capable of converting a pressure signal 
into a "linear flow" feedback signal. This function is 

activated in parameter 416 Feedback conversion. 

The parameters for feedback handling are active both 

in closed and open loop modes. In open loop, the 

present temperature can be displayed by connecting 
a temperature transmitter to a feedback input. 

In a closed loop, there are - roughly speaking - 

three possibilities of using the integral PID regulator 
and set-point/ feedback handling: 

1. 1 setpoint and 1 feedback 
2. 1 setpoint and 2 feedbacks 
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3. 2 Setpoints and 2 feedbacks 
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 1 setpoint and 1 feedback 
If only 1 setpoint and 1 feedback signal are used, 

parameter 418 Setpoint 1 will be added to the remote 

reference. The sum of the remote reference and 

Setpoint / becomes the resulting reference, which will 

then be compared with the feedback signal. 

1 setpoint and 2 feedbacks 
Just like in the above situation, the remote reference 
is added to Setpoint 1 in parameter 418. Depending 

0-10311 

Parefs7ak rumba 
eranwter 417 

VLT® 8000 AQUA 

on the feedback function selected in parameter 

417 Feedback function, a calculation will be made 

of the feedback signal with which the sum of the 

references and the setpoint is to be compared. A 
description of the individual feedback functions is 

given in parameter 417 Feedback function. 

2 Setpoints and 2 feedbacks 
Used in 2-zone regulation, where the function selected 
in parameter 417 Feedback function calculates the 
setpoint to be added to the remote reference. 

Se fpcaffl 2 0- 
0-100% 

inka4forgi hoax.* - 
0-1& V I 

te 

Eka feedb1=01 back 1 

hal feedback 2 0-10011 

twMalin feedback - 
0-1 0 V 

111---- sr. 
0-100% 

Analogue feedback - 
Input SO 

0-2& at, I daaala 

0-1001 

no Una 
ads & 
Two Tar 
RIM 

LBPs 
Rardisark 2 

Mee feedback - 
Input 33 
0-6,lam I 

0-100k 
le I 

175114.757.11 

Ian. feedback 
Ras feettaa* 

1.CP: 
Braltaak 

144back 

416 Feedback conversion 
(FEEDBACK CONV) 

tER 
*Linear (LINEAR) 

Square root (SQUARE ROOT) 

[0] 

[1] 

In this parameter, a function is selected which 
converts a connected feedback signal from the 
process to a feedback value that equals the 

square root of the connected signal. 

This is used, e.g. where regulation of a flow (volume) 

is required on the basis of pressure as feedback signal 

(flow = constant x ' Ipressure). This conversion makes 

it possible to set the reference in such a way that 
there is a linear connection between the reference and 

the flow required. See drawing in next column. 

Feedback conversion should not be used if 

2-zone regulation in parameter 417 Feedback 
function has been selected. 

122 

If Linear [0] is selected, the feedback signal and the 

feedback value will be proportional. If Square root [1] 

is selected, the frequency converter translates the 
feedback signal to a squared feedback value. 

1704146:10 

VLT 8000 AQUA 

0 Re. 

Par. 418 
PB orarmslare 

IPID 

I- 
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417 Feedback function 

Value: 
Minimum (MINIMUM) [0] 

*Maximum (MAXIMUM) [1] 

Sum (SUM) [2] 

Difference (DIFFERENCE) [3] 

Average (AVERAGE) [4] 

2-zone minimum (2 ZONE MIN) [5] 

2-zone maximum (2 ZONE MAX) [6] 

Feedback 1 only (FEEDBACK 1 ONLY) [7] 

Feedback 2 only (FEEDBACK 2 ONLY) [8] 

This parameter allows a choice between 
different calculation methods whenever two 
feedback signals are used. 

If Minimum [0] is selected, the frequency converter will 

compare feedback 1 with feedback 2 and regulate 

on the basis of the lower feedback value. 

Feedback 1 = Sum of parameter 535 Bus feedback 
1 and the feedback signal value of terminal 53. 

Feedback 2 = Sum of parameter 536 Bus feedback 
2 and the feedback signal value of terminal 54. 

If Maximum [1] is selected, the frequency converter 

will compare feedback 1 with feedback 2 and regulate 

on the basis of the higher feedback value. 

If Sum [2] is selected, the frequency converter will 

total feedback 1 with feedback 2. Please note that 

the remote reference will be added to Setpoint 1. 

If Difference [3] is selected, the frequency converter 

will subtract feedback 1 from feedback 2. 

If Average [4] is selected, the frequency converter 
will calculate the average of feedback 1 and 

feedback 2. Please note that the remote reference 
will be added to the Setpoint 1. 

If 2-zone minimum [5] is selected, the frequency 

converter will calculate the difference between 

Setpoint 1 and feedback 1 as well as Setpoint 2 

and feedback 2. After this calculation, the frequency 

converter will use the larger difference. A positive 

difference, i.e. a setpoint higher than the feedback, 
is always larger than a negative difference. 

If the difference between Setpoint 1 and feedback 
1 is the larger of the two, parameter 418 Setpoint 
1 will be added to the remote reference. 

If the difference between Setpoint 2 and feedback 

2 is the larger of the two, the remote reference will 

be added to the parameter 419 Setpoint 2. 
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If 2-zone maximum [6] is selected, the frequency 
converter will calculate the difference between Setpoint 
1 and feedback 1 as well as Setpoint 2 and feedback 2. 

After the calculation, the frequency converter will use 

the smaller difference. A negative difference, i.e. 

one where the setpoint is lower than the feedback, 

is always smaller than a positive difference. 

If the difference between Setpoint 1 and feedback 1 

is the smaller of the two, the remote reference will 

be added to the parameter 418 Setpoint 1. 

If the difference between Setpoint 2 and feedback 
2 is the smaller of the two, the remote reference 

will be added to parameter 419 Setpoint 2. 

If Feedback 1 only is selected, terminal 53 is 

read as the feedback signal and terminal 54 
is ignored. The feedback from terminal 53 is 

directly associated with Setpoint 1. 

If Feedback 2 only is selected, terminal 54 is 

read as the feedback signal and terminal 53 

is ignored. The feedback from terminal 54 is 

directly associated with Setpoint 2. 

111 

Value: 
RefmiN - RefmAx * 0.000 

Setpoint 1 is used in closed loop as the reference to 
compare the feedback values with. See description 
of parameter 417 Feedback function. The setpoint 
can be offset with digital, analog or bus references, 

see Reference handling. Used in Closed loop 
[1] parameter 100 Configuration. 

Set the required value. The process unit is selected 
in parameter 415 Process units. 

ID 

a ue: 
RefmiN - RefmAx * 0.000 

Setpoint 2 is used in closed loop as the reference to 
compare the feedback values with. See description 
of parameter 417 Feedbackfunction. 
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The setpoint can be offset with digital, analog or 

bus signals, see reference handling. 

Used in Closed loop [1] parameter 100 Configuration 

and only if 2-zone minimum/maximum is selected 

in parameter 417 Feedbackfunction. 

Set the required value. The process unit is selected 
in parameter 415 Process units. 

420 PID normal/inverse control 
(PID NOR/INV. CTRL) 

*Normal (NORMAL) 

Inverse (INVERSE) 

[0] 

[1] 

It is possible to choose whether the process 
regulator is to increase/reduce the output frequency 
if there is a deviation between reference/setpoint 
and the actual process state. 

Used in Closed loop [1] (parameter 100). 

If the frequency converter is to reduce the 

output frequency in case the feedback signal 

increases, select Normal [0]. 

If the frequency converter is to increase the 
output frequency in case the feedback signal 

increases, select Inverse [1]. 

I . 

p 

Value: 
Off (DISABLE) 

*On (ENABLE) 

[0] 

[1] 

It is possible to choose whether the process regulator 
is to continue regulating on a deviation even if it is not 
possible to increase/reduce the output frequency. 

Used in Closed loop [1] (parameter 100). 

The factory setting is On [1], which means that 
the integration link is adjusted to the actual output 
frequency if either the current limit, the voltage limit 

or the max./min. frequency has been reached. The 
process regulator will not be engaged again, until 

either the deviation is zero or its prefix has changed. 
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Select Off [0] if the integrator is to continue 
integrating to the deviation even if it is not possible 

to remove the deviation by regulation. 

I NB!: 
If Off [0] is selected, it will mean that when 

the deviation changes its prefix, the integrator 

will first have to integrate down from the level 

obtained as a result of the former error, before any 

change to the output frequency occurs. 

422 PID start-up frequency 

(PID START VALUE) 

\ZEITD3 

fmiN-fmAx (parameter 201 and 202) * 0 Hz 

When the start signal comes, the frequency converter 
will react in the form of Open loop [0] following the 

ramp. Only when the programmed start frequency 
has been obtained, will it change over to Closed 
loop [1]. In addition, it is possible to set a frequency 
that corresponds to the speed at which the process 
normally runs, which will enable the required process 
conditions to be reached sooner. 

Used in Closed loop [1] (parameter 100). 

Set the required start frequency. 

I NM: 
kWIf the frequency converter is running at the 
current limit before the desired start frequency 
is obtained, the process regulator will not be 

activated. For the regulator to be activated anyway, 
the start frequency must be lowered to the required 

output frequency. This can be done during operation. 

I NB!: 
PID start frequency is always applied 

in clockwise direction. 

423 PID proportional gain 

(PID PROP. GAIN) 

0.00 - 10.00 * 0.01 

IMINE1111.111101111 
The proportional gain indicates the number of times 

the deviation between the reference/setpoint and 
the feedback signal is to be applied. 
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Used in Closed loop [1] (parameter 100). 

Quick regulation is obtained by a high gain, but if the 

gain is too high, the process may become unstable. 

424 PID start-up frequency 

(PID INTEGR.TIME) 

US.11128 

0.01 - 9999.00 sec. (OFF) * OFF 

The integrator provides a constant change of the 
output frequency during constant error between the 

reference/setpoint and the feedback signal. The 

greater the error, the quicker the integrator frequency 
contribution will increase. The integration time is the 

time needed by the integrator to reach the same gain 

as the proportional gain for a given deviation. 

Used in Closed loop [1] (parameter 100). 

Fast regulation is obtained in connection with a 

short integration time. However, this time may be 

too short, which means that the process may be 

destabilised as a result of overswings. 

If the integral time is long, major deviations 
from the required set point may occur, since 

the process regulator will take a long time to 

regulate in relation to a given error. 

IP - - 

I IP 

Value: 
0.00 (OFF) - 10.00 sec. * OFF 

The differentiator does not react to a constant error. It 

only contributes when the error changes. The quicker 
the error changes, the stronger the contribution from 

the differentiator will be. This influence is proportional 

to the speed by which the deviation changes. 
Used in Closed loop [1] (parameter 100). 

Fast regulation can be obtained by means of a 

long differentiation time. However, this time may be 

too long, which means that the process may be 

destabilised as a result of overswings. 
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426 PID differentiator gain limit 

(PID DIFF. GAIN) 

U:ITEC8 

5.0 - 50.0 * 5.0 

It is possible to set a limit for the differentiator gain. 

The differentiator gain will increase if there are fast 

changes, which is why it can be beneficial to limit 

this gain, thereby obtaining a pure differentiator gain 

at slow changes and a constant differentiator gain 

where quick changes to the deviation are made. 

Used in Closed loop [1] (parameter 100). 

Select a limit to differentiator gain as required. 

427 PID Iowpass filter time 

(PID FILTER TIME) 
- wina 

0.01 - 10.00 * 0.01 

Furict onV2111-rn 
Oscillations on the feedback signal are dampened by 

the Iowpass filter in order to reduce their impact on 

the process regulation. This can be an advantage 
if there is a lot of noise on the signal. 

Used in Closed loop [1] (parameter 100). 

Select the desired time constant (r). If a time constant 
(t) of 0.1 s is programmed, the break frequency 

for the Iowpass filter will be 1/0.1 = 10 RAD/sec., 

corresponding to (10/(2 x It = 1.6 Hz. 

The process regulator will thus only regulate a feedback 
signal that varies by a frequency lower than 1.6 Hz. 

If the feedback signal varies by a higher frequency 
than 1.6 Hz, the Process regulator will not react. 
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Feedback 

Disturbed feedback signal 

Feedback 

0.6 (Sec.) 

Lowpass filter 
fg = 10 Hz 

Filtered feedback signal 

1700:11110 111.6 f (Sec.) 

433 Motor Alternation Time 

a UO: 

0 (OFF) - 999 hrs * OFF 

This is the time that sets the length of time between 
motor alternation events. When the time elapses, 
the relay selected in parameter 323 or 326 changes 
state and initiates the external control devices that 
disconnect the active motor and connect the alternate 
motor. (Contactors or Starters used to connect and 
disconnect the motors are supplied by others.) 

The timer resets after completition of the 

alteration sequence. 

Parameter 434 - Motor Alteration Function, selects 
the type of stop - Ramp or Coast. 

Sets the time between motor alternation events. 
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434 Motor Alteration Function 
(MOTOR ALT. FUNCTION) 

Wilfee 
*Ramp (RAMP) 

Coast (COAST) 

[0] 

[1] 

Function: 
When a motor is stopped after the duration set in 

parameter 433, Motor alternation time expires, the 
motor is commanded to either coast or ramp to 

a stop. If the motor is not running at the time of 

alteration, the relay simply changes state. If the motor 
is running at the time of alteration, a start command is 

sent following alteration. Motor Alteration is displayed 
on the drive control panel during alternation. 

When Coast is selected, after coasting is initiated, a 

delay of 2 seconds occurs prior to the relay changing 
state. Ramp-down time is set in parameter 207. 

Set the desired stop function. 
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Serial communication for FC protocol 

Master 

Serial communication 

Slave 1 

Address 1 

Slave 2 

195NA035.10 

Slave 31 
(126) 

Address 2 Address 31 (126) 

Protocols 
As standard, all VLT 8000 AQUA units have a RS 485 Telegram communication 
port which enables a choice among four protocols. Control and reply telegrams 

FC The telegram communication in a master/slave system 
Profibus is controlled by the master. A maximum of 31 slaves 

Modbus RTU can be connected to one master, unless a repeater 
Device Net is used. If a repeater is used, a maximum of 126 

slaves can be connected to one master. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

The master continuously sends telegrams addressed 
to the slaves and awaits reply telegrams from these. 
The response time of the slaves is max. 50 ms. 

Only a slave that has received a faultless 
telegram addressed to that slave will response 
by sending a reply telegram. 

Broadcast 
A master can send the same telegram at the same 
time to all slaves connected to the bus. In such 
broadcast communication, the slave does not 
send a reply telegram to the master, provided the 
telegram has been correctly received. Broadcast 
communication is set up in the address format (ADR), 

see the next page. Contents of a character (byte) 

Each transferred character begins with a start 
bit. Subsequently, 8 data-bits are transferred, 
corresponding to one byte. Each character is secured 
via a parity bit set to "1" when there is even parity 
(i.e. an even number of binary 1's in the 8 data-bits 
and the parity bit combined). A character ends with 

a stop bite and thus consists of a total of 11 bits. 

Start 0 1 2 3 4 5 6 7 Even Stop 
bit Parity bit 
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Telegram build-up under FC protocol 
Each telegram begins with a start character (STX) = 

02 Hex, followed by a byte that gives the telegram 
length (LGE) and a byte that gives the VLT address 

(ADR). Then follows a number of data bytes (variable, 

depending on telegram type). The telegram ends 
with a data control byte (BCC). 

STX LGE ADR I DATA 

Telegram times 

The speed of communication between a master 
and a slave depends on the baud rate. The 

baud rate of the frequency converter must be 

the same as the baud rate of the master and is 

selected in parameter 502 Baudrate. 
After a reply telegram from the slave, there must be 

a minimum pause of 2 characters (22 bits) before 

the master is able to send another telegram. At a 

baudrate of 9600 kbaud, there must be a minimum 

pause of 2.3 msec. After the master has completed 
the telegram, the response time of the slave back 

to the master will be max. 20 msec. and there 
will be a minimum pause of 2 characters. 

Pause time, min.: 
Response time, min.: 
Response time, max.: 

Response 
time 

2 characters 
2 characters 

20 msec. 

The time between individual characters in a telegram is 

not to exceed 2 characters and the telegram must be 

completed within 1.5 times the rated telegram time. 

If the baudrate is 9600 kbaud and the telegram 
length is 16 baud, the telegram must be 

completed within 27.5 msec. 

STX LGE ADR DATA 

E= Time between characters 

BCC 

Telegram length (LGE) 

Thetelegram length is the number of data bytes plus 

address byte ADR plus data control byte BCC. 

Telegrams with 4 data bytes have a length of: 

LGE = 4 + 1 +1 = 6 bytes 
Telegrams with 12 data bytes have a length of: 

LGE = 12 + 1 +1 = 14 bytes 

128 

VLT® 8000 AQUA 

Telegrams that contain text have a length of 10+n 

bytes. 10 is the fixed characters, while 'n' is variable 

(depending on the length of the text). 

frequency converter address (ADR) 

Two different address formats are used, in which 
the address range of the frequency converter is 

either from 1-31 or from 1-126. 

1. Address format 1-31 

The byte for this address range has the following profile: 

7 6 5 4 3 2 1 0 

Bit 7 = 0 (address format 1-31 active) 

Bit 6 is not used 
Bit 5 = 1: Broadcast, address bits (0-4), not used 

Bit 5 = 0: No Broadcast 
Bit 0-4 = frequency converter address 1-31 

1. Address format 1-126 

The byte for the 1-126 address range has 

the following profile: 

7 6 5 4 3 2 1 0 

1 

Bit 7 = 1 (address format 1-126 active) 

Bit 0-6 = frequency converter address 1-126 
Bit 0-6 = 0 Broadcast 

The slave sends the address byte back to the master 
in the reply telegram in unchanged form. 

Example: 

A telegram is sent to frequency converter address 
22 using address format 1-31: 

7 6 5 4 3 2 1 0 

0 0 0 1 0 1 1 0 

176FA155.10 

Data control byte (BCC) 

The data control byte can be explained by means of 
an example: Before the first byte of the telegram is 

received, the calculated check sum (BCS) is 0. 

7 6 5 4 3 2 

0 0 0 0 0 0 0 0 
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After the first byte (02H) has been received: 

BCS = BCC EXOR "first byte" 
(EXOR = exclusive-or gate) 

BCS = 0 0 0 0 0 0 0 0 
DOR 

"first byte" = 0 0 0 0 0 0 1 0 (02H) 
BCC = 0 0 0 0 0 0 1 0 

Each additional, subsequent byte is gated with BCS 

DOOR and results in a new BCC, such as: 

BCS = 0 0 0 0 0 0 1 0 
EXOR 

"second byte" = 1 1 0 1 0 1 1 0 (D6H) 
BCC = 1 1 0 1 0 1 0 0 
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Data character (byte) 
The build-up of data blocks depends on the type of 

telegram. There are three types of telegram and the 

telegram type applies to both control telegram (master 

slave) and reply telegram (slave master). The 

three types of telegram are the following: 

1 Parameter block, used for transferring 

parameters between master and slave. The 

data block has 12 bytes (6 words) and also 

contains the process block. 

PKE IND PWE high PWE10,,, PCD1 PCD2 

Parameter block Process block 

2. Process bloCk, built up as a data block with 
four bytes (2 words), covering: 
- Control word and reference value (from 

master to slave) 

- Status word and present output frequency 
(from slave to master). 

PCD1 PCD2 

3. Text block, used for reading or writing 

texts via the data block. 

PKE IND Ch 1 Ch 2 Ch n PCD1 PCD2 

Text block Process block 
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1. Parameter bytes 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

. -21 

E E 
o c 

a. u 

O 
113 

E 
E E 
0 3 
Q. c 

Parameter commands and replies (AK) Bits 

no. 12-15 are used for transferring parameter 
commands from master to slave and the slave's 

processed reply back to the master. 

Parameter commands -4 master slave: 
Bit no. 
15 14 13 12 Parameter command 
0 0 0 0 No command 
0 0 0 1 Read parameter value 
0 0 1 0 Write parameter value in RAM 

(word) 
0 0 1 1 Write parameter value in RAM 

(double word) 
1 1 0 1 Write parameter value in RAM 

and EEPROM (double word) 
1 1 1 0 Write parameter value in RAM 

and EEPROM (word) 
1 1 1 1 Read/write text 

Reply slave-f master: 
Bit no. 
15 14 13 12 Reply 
0 0 0 0 No reply 
0 0 0 1 Parameter value transferred 

(word) 
0 0 1 0 Parameter value transferred 

(double word) 
0 1 1 1 Command cannot be executed 
1 1 1 1 Text transferred 
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If the command cannot be carried out, the slave 

will send this reply (0111) Command cannot be 
executed and give the following error message 

in the parameter value (PWE): 

(reply 0111) Error message 
0 The parameter number used 

does not exist 
1 There is no write access to the 

parameter called 
2 The data value exceeds the 

parameter limits 
3 The used sub-index does not 

exist 
4 The parameter is not of the array 

type 
5 The data type does not match 

the parameter called 
17 Data change in the parameter 

called is not possible in the 
present mode of the frequency 
converter. E.g. some parameters 
can only be changed when the 
motor has stopped 

130 There is no bus access to the 
Parameter called 

131 Data change is not possible 
because factory Setup has been 

selected 

Parameter number PNU) 

Bits no. 0-10 are used for transmitting parameter 
numbers. The function of a given parameter 
is defined in the parameter description in 

the Programming section. 

Index 

P K E PWEhigh PWEI 

Index is used together with the parameter number for 
read/write access to parameters with an index, such 

as parameter 615 Error code. Index has 2 bytes - a 

lowbyte and a highbyte. However, only the lowbyte 
is used. See example on the following page. 
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Example - Index: 

The first error code (index [1]) in parameter 

615 Error code must be read. 

PKE = 1267 Hex (read parameter 615 Error code). 

IND = 0001 Hex - Index no. 1. 

1267 H 0001 H 

PKE IND PWE 

The frequency converter will respond in the parameter 

value (PWE) block by means of an error code 
with a value from 1-99. See List of warnings and 
alarms to identify the error code. 

Parameter value (PWE) 

PKE IND PWEhig PWE "m.151'; 

The parameter value block consists of 2 words 
(4 bytes) and its value depends on the command 
given (AK). If the master enquires about a parameter 

value, the PWE block contains no value. 

If a parameter value is to be changed by the 

master (write), the new value is entered in the 

PWE block and sent to the slave. 

If the slave responds to a parameter requirement (read 

command), the present parameter value is transferred 
in the PWE block and returned to the master. 

If a parameter does not contain a numerical value, 

but several data selection options, e.g. parameter 
001 Language, where [0] is English and [1] is Danish, 

the data value is selected by writing the value in the 
PWE block. See example on the following page. 

Via the serial communication it is only possible to read 

parameters with data type 9 (text string). In VLT 8000 
AQUA, parameters 621-631 Nameplate data have data 

type 9. For example, it is possible in parameter 621 

(Unit Type) to read the unit size and line voltage range. 

When a text string is transferred (read), the telegram 
length is variable, since the texts have different 
lengths. The telegram length is stated in the 2nd 
byte of the telegram, called LGE. 

In order to read a text via the PWE block, the 
parameter command (AK) must be set to 'F' Hex. 

The index character is used to indicate whether 
the command in question is a read or write 
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command. For a read command, the index 

must have the following format: 

04 100 H 

Highbyte Lowbyte 

IND 

VLT 8000 AQUA has two parameters for which a text 
can be written: parameters 533 and 534 Display text, 

see the description of these under the parameter 

description. In order to write a text via the PWE block, 
the parameter command (AK) must be set to 'F' Hex. 

For a write command, the index must have 

the following format: 

05 100 H 

Highbyte Lowbyte 

IND 

Data types supported by the frequency converter 

Datatyoe 
3 
4 
5 
6 
7 
9 

Description 
Integer 16 
Integer 32 
Unsigned 8 
Unsigned 16 
Unsigned 32 
Text string 

Unsigned means there is no sign included 

in the telegram. 

Example - Write a parameter value: 

Parameter 202 Output frequency high limit, fm Ax is to 
be changed to 100 Hz. This value must be remember 
after a power failure, so it is written in EEPROM. 

PKE = 

IND = 
PWEHIGH 
PWELOW 

EOCA Hex - Write to parameter 
202 Output frequency high limit, 

fiviAx 
0000 Hex 
0000 Hex 
03E8 Hex - Data value 1000, 

corresponding to 100 Hz, see 

Conversion. 

EOCA H 0000 H 0000 H 03E8 H 

PKE IND PIAThigh PIATIow 

The reply from the slave to the master will be: 
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10CA H 0000 H 0000 H 03E8 H 

PKE IND PWEhigh PWElow 

Example - Choice of a data value: 

kW [20] is to be selected in parameter 415 Process 

units. This value must be remembered after a 

power failure, so it is written in EEPROM. 

PKE = E19F Hex - Write to parameter 415 
Process units 

IND = 0000 Hex 
PWEHIGH = 0000 Hex 
PWELOW 0014 Hex - Choose data choice kW 

[20] 

751/000.1 

10CE H 0000 H 0000 H 0000 I-11 

PKE IND PWEhigh PWEI 

The reply from the slave to the master will be: 

175ZA709.1 

10CE H 0000 H 0000 H 000A H1 

PKE IND PWEhigh PWEiow 
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Example - Read a parameter value: 

The value in parameter 206 Ramp-up time is required. 

The master sends the following inquiry: 

PKE = 

IND = 
PWEHIGH = 
PWELOW 

10CE Hex - read parameter 206 
Ramp-up time 
0000 Hex 
0000 Hex 
0000 Hex 

175ZA7051 

0000 1OCE H 0000 H 0000 H 

PKE IND PWEhigh PWEiow 

If the parameter value in parameter 206 Ramp-up 
time is 10 seconds, the reply from the slave to 

the master will be as follows: 
175ZA709.1 

10CE H 0000 H 0000 H 000A I-11 

PKE IND PWEhigh PWEiow 
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Conversion: 

VU® 8000 AQUA 

Conversion table: 

Conversion 

The different attributes for each parameter can be seen 

in the section on factory settings. Since a parameter 

value can only be transferred as a whole number, a 

conversion factor must be used to transfer decimals. 

Example: 

Conversion 
index factor 
74 3.6 
2 100 
1 10 

Parameter 201: minimum frequency, conversion factor 
0.1. If parameter 201 is to be set to 10 Hz, a value of 

100 must be transferred, since a conversion factor of 
0.1 means that the transferred value will be multiplied 

by 0.1. A value of 100 will thus be understood as 10.0. 

0 1 

-1 0.1 
-2 0.01 
-3 0.001 
-4 0.0001 

Process word 
The process word block is divided into two blocks each 

of 16 bits, which always come in the sequence stated. 

PCD1 PCD 2 
Control telegram 
(master -3 slave) 

Control 
word 

Reference 
value 

Reply telegram 
(slave master) 

Status 
word 

Given output 
frequency 

PCD1 PCD2 
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Control word according to FC protocol 
The control word is used for transmitting commands 

from a master (e.g. a PC) to a slave (VLT 8000 AQUA). 

Master Slave 
';C;Oo.iirloy> Seriel 

corn. ref. 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 BR 

Bit Bit = 0 
00 
01 
02 DC braking 
03 Coasting stop 
04 Quick stop 
05 Freeze output 
06 Ramp stop 
07 
08 
09 No function 
10 Data not valid 
11 
12 
13 
14 
15 

Bit =1 
Preset ref. Isb 
Preset ref. msb 

no. 

frequency 
Start 
Reset 
Jog 
No function 
Data valid 
Activate relay 1 

Activate relay 2 
Choice of setup Isb 
Choice of setup msb 
Reversing 

Bit 00/01: 
Bits 00 and 01 are used for choosing between the four 
pre-programmed references (parameters 211- 214 

Preset reference) in accordance with the following table: 

Preset ref. Parameter Bit 01 Bit 00 
1 211 0 0 
2 212 0 1 

3 213 1 0 
4 214 1 1 

NB!: 

19 
Parameter 508 Choice of preset reference 

is used to choose how bits 00/01 are 

to be gated with the corresponding 
functions of the digital inputs. 

Bit 02, DC BRAKE: 

Bit 02 = 0 leads to DC braking and stop. Set 

braking current and duration in parameter 114 DC 

braking current and in parameter 115 DC braking 
time. Note: Parameter 504 DC brake is used 

for selecting how bit 02 is to be gated with the 
corresponding function of terminal 27. 
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Bit 03, Coasting stop: 
Bit 03 = "0" means that the frequency converter 
immediately "lets go" of the motor (the output 
transistors are "turned off"), which means that 
the motor runs freely until it stops. 

Bit 03 = "1" means that the AFD is able to start the 

motor, provided the other conditions for starting are 

fulfilled. Note: In parameter 503 Coasting stop the 
choice is made of how bit 03 is to be gated with 

the corresponding function of terminal 27. 

Bit 04, Quick stop: 
Bit 04 = "0" leads to a stop in which the motor 
speed is ramped down to stop via parameter 
207 Ramp-down time. 

Bit 05, Freeze output frequency: 
Bit 05 = "0" means that the given output frequency 
(in Hz) is frozen. The frozen output frequency 
can now only be changed via the digital inputs 

programmed for Speed up and Speed down. 

I NB!: 
If Freeze output is active, the frequency 
converter cannot be stopped via Bit 06 Start 

or via terminal 18. The frequency converter 
can only be stopped in the following ways: 

Bit 03 Coasting stop 
Terminal 27 
Bit 02 DC braking 
Terminal 19 programmed for DC braking 

Bit 06, Ramp stop/start: 
wBit 04 = "0" leads to a stop in which the 
motor speed is ramped down to stop via 

parameter 207 Ramp-down time. 

Bit 06 = "1" means that the AFD is able to start the 

motor, provided the other conditions for starting are 

fulfilled. Note: In parameter 505 Start a choice is 

made of the way bit 06 Ramp stop/start is to be gated 
with the corresponding function of terminal 18. 

Bit 07, Reset: 

Bit 07 = "0" leads to no reset. 

Bit 07 = "1"means that a trip is reset. 

Reset is activated on the leading edge of the signal, 

i.e. at the change from logic '0' to logic '1'. 
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 Bit 08, Jog: 
Bit 08 = "1° means that the output frequency is 

determined by parameter 209 Jog frequency. 

Bit 09, No function: 

Bit 09 has no function. 

Bit 10, Data not valid/Data valid: 

Used for telling the VLT 8000 AQUA whether the 

control is to be used or ignored. Bit 10 = "0" 

means that the control word is ignored. Bit 10 

= "1" means that the control word is used. This 

function is relevant because the control word is always 

contained in the telegram, regardless of the type of 

telegram used, i.e. it is possible to disconnect the 

control word if it is not to be used in connection 
with updating or reading of parameters. 

Bit 11, Relay 1: 

Bit 11 = "0 ": Relay 1 is not activated. 
Bit 11 = "1": Relay 1 is activated, provided 

Control word bits 11/12 has been selected in 

parameter 323 Relay outputs. 

Bit 12, Relay 2: 

Bit 12 = "O": Relay 2 is not activated. 
Bit 12 = "1": Relay 2 is activated, provided 
Control word bits 11/12 has been selected in 

parameter 326 Relay outputs. 

NB!: 
INIf the time-out period set in parameter 556 

Bus time interval function is exceeded, relays 

1 and 2 will lose their voltage if they have 

been activated via serial communication. 

Bits 13/14, Choice of Setup: 
Bits 13 and 14 are used to choose among the four 

menu Setups in accordance with the following table: 

Setup Bit 14 Bit 13 
1 0 0 
2 0 1 

3 1 0 
4 1 1 

This function is only possible if Multi-setups has 

been selected in parameter 004. 
Note: In parameter 507 Choice of Setup a choice is 

made of the way bits 13/14 are to be gated with the 
corresponding function of the digital inputs. 

Bit 15, No function/reversing: 

Bit 15 = "0" leads to no reversing. 

Bit 15 = "1" leads to reversing. 
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Please note that, in the factory setting, reversing has 

been selected as digital in parameter 506 Reversing, 

which means that bit 15 only leads to reversing, if 

bus, logic or orlogic and has been selected (however, 

logic and only together with terminal 19). 

Status word according to FC protocol 
The status word is used to inform the master (e.g. a 

PC) of the condition of the slave (VLT 8000 AQUA). 

/z§hhis.j Output 
Slave --- Master / Avorc17/ frequency 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Bit 
00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 

Bit = 0 
Trip 

No trip 
Not in use 
Not in use 
Not in use 
No warning 
Speed *ref. 
Local operation 
Out of frequency 

Bit =1 
Control ready 
Drive ready 
Stand by 
Trip 

No function 

14 
15 

Warning 
Speed = ref. 
Serial corn. control 

range 
Running 
No function 
Voltage warning 
high/low 
Current limit 
Thermal warning 

Bit 00, Control ready: 

Bit 00 = "1". The frequency converter is 

ready for operation. 
Bit 00 = "0". The frequency converter has tripped. 

Bit 01, Drive ready: 

Bit 01 = "1". The frequency converter is ready 

for operation, but terminal 27 is a logic '0' 
and/or a coasting command has been received 

via serial communication. 

Bit 02, Stand by: 

Bit 02 = "1". The frequency converter is able to start 
the motor when a start command is given. 

Bit 03, No trip/trip: 
Bit 03 = "0" means that the VLT 8000 AQUA 
is not in an error state. 

Bit 03 = "1" means that the VLT 8000 AQUA 

has tripped and needs a reset signal in order 
for operation to be resumed. 

135 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 497 of 543



Bit 04, Not in use: 

Bit 04 is not used in the status word. 

Bit 05, Not in use: 

Bit 05 is not used in the status word. 

Bit 06, Not in use: 

Bit 06 is not used in the status word. 

Bit 07, No warning/warning: 
Bit 07 = "0" means there is no warning. Bit 07 

= "1" means a warning has occurred. 

Bit 08, Speed # ref./speed = ref.: 

Bit 08 = "0" means that the motor is running, but 

that the present speed is different from the preset 

speed reference. This may be the case, i.a. when 

the speed is ramped up/down at start/stop. 
Bit 08 = "1" means that the present motor speed 
equals the preset speed reference. 

Bit 09, Local operation/serial communication control: 
Bit 09 = "0" means that OFF/STOP has been activated 
on the control unit, or that the VLT 8000 AQUA 
is in Hand mode. It is not possible to control the 

frequency converter via serial communication. 
Bit 09 = "1" means that it is possible to control 
the AFD via serial communication. 

Bit 10, Out of frequency range: 

Bit 10 = "0" if the output frequency has reached 
the value in parameter 201 Output frequency 
low limit or parameter 202 Output frequency 
high limit. Bit 10 = "1" means that the output 
frequency is within the limits stated. 

Bit 11, Not running/running: 

Bit 11 = "0" means that the motor is not running. 
Bit 11 = "1" means that the VLT 8000 AQUA has a start 

signal, or that the output frequency is greater than 0 Hz. 

Bit 12, No function: 
Bit 12 has no function. 

Bit 13, Voltage waminq high/low: 

Bit 13 = "0" means that there is no voltage warning. 
Bit 13 = "1" means that the DC voltage of the VLT 

8000 AQUA intermediate circuit is too low or too high. 

See the voltage limits in Warnings and alarms. 

Bit 14, Current limit: 

Bit 14 = "0" means that the output current is smaller 

than the value in parameter 215 Current limit lum. 

Bit 14 = "1" means that the output current is higher 
than the value in parameter 215 Current limit lum and 
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the frequency converter will trip after the time set in 

parameter 412 Trip delay overcurrent, lum has passed. 

Bit 15, Thermal warning: 

Bit 15 = '0" means there is no thermal warning. 

Bit 15 = '1" means that the temperature limit 

has been exceeded either in the motor, in 

the frequency converter or from a thermistor 
connected to an analogue input. 

Serial communication reference 

Seriel 
corn. ref. Mastery Slave 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit no. 

The serial communication reference is transmitted 
to the AFD in the form of a 16-bit word. The 

value is transmitted as whole numbers 

0 - ±32767 (±200 %). 

16384 (4000 Hex) corresponds to 100 %. 

The serial communication reference has 

the following format: 

0-16384 (4000 Hex) - 0-100 % (par. 204 Minimum 

ref. - Par. 205 Maximum ref.). 

It is possible to change the direction of rotation via the 
serial reference. This is done by converting the binary 
reference value to 2's complement. See example. 
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 Example - control word and serial communication ref.: 

The frequency converter must receive a start 

command, and the reference is to be set to 50 

% (2000 Hex) of the reference range. 

Control word = 047F Hex. Start command 
Reference = 2000 Hex. 50 % reference 

047F H 2000 H 

Control Reference 
word 

The frequency converter is to receive a start 
command, and the reference is to be set to -50 
% (-2000 Hex) of the reference range. 

The reference value is first converted to the 
first complement; then 1 binary is added 
to get 2's complement: 

2000 Hex = 0010 0000 0000 0000 binary 
1 1101 1111 1111 1111 binary 

komplement 

+ 1 binary 
2 

komplement 
1110 0000 0000 0000 binary 

Control word = 047F Hex. Start command 
Reference = E000 Hex. -50 % reference 

047F H E000 H 

Control Reference 
word 
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Present output frequency 

Output 
frequency Slave --I. Master 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit no. 

The value of the present output frequency of the 
AFD at any given time is transmitted as a 16-bit 
word. The value is transmitted in the form of 
whole numbers 0 -± 32767 (±200 %). 

16384 (4000 Hex) corresponds to 100 %. 

The output frequency has the following format: 

0-16384 (4000 Hex) L,0-100 % (Par. 201 

Output frequency low limit - Par. 202 Output 
frequency high limit). 

Example - Status word and present output frequency: 
The master receives a status message from the 

frequency converter saying that the present output 
frequency is 50 % of the output frequency range. 

Par. 201 Output frequency low limit = 0 Hz 
Par. 202 Output frequency high limit = 50 Hz 

Status word = OF03 Hex. Status 
message 

Output frequency = 2000 Hex. 50 % of the 
frequency range, 
corresponding to 25 Hz. 

OF03 H 2000 H 

Status Output 
word frequency 

137 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 499 of 543



 

Serial communication 500-556 

In this parameter group, the serial communication 

of the frequency converter is set up. 

In order to use serial communication, address and 

baudrate must always be set. In addition, such present 

operational data as reference, feedback and motor 
temperature can be read via serial communication. 

500 Protocol 
(PROTOCOL) 

Wit-FrR 

*FC protocol (FC PROTOKOL) [0] 

501 Address 
(ADRESS) 

tr(- 

Parameter 500 

Protocol = FC protocol [0] 

0 - 126 

In this parameter it is possible to allocate an 

address in a serial communication network to 

each frequency converter. 

Pt on o c o ce 

* 1 

ASA= f.111112 
The individual frequency converter must be 

given a unique address. 
If the number of units connected (frequency converter 

+ master) exceeds 31, an amplifier (repeater) 

must be used. Parameter 501 Address cannot 
be chosen via serial communication, but must 
be set via the LCP control unit. 

502 Baudrate 
: 

\yzumg 

300 Baud (300 BAUD) [0] 

600 Baud (600 BAUD) [1] 

1200 Baud (1200 BAUD) [2] 

2400 Baud (2400 BAUD) [3] 

4800 Baud (4800 BAUD) [4] 

*9600 Baud (9600 BAUD) [5] 

In this parameter, the speed is programmed at which 

data is transmitted via serial communication. Baudrate 
is defined as the number of bits transmitted per second. 
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The transmission speed of the frequency converter 

must be set at a value that corresponds to the 

transmission speed of the master. Parameter 502 
Baudrate cannot be selected via serial communication; 

it must be set via the LCP control unit. 

The data transmission time itself, which is 

determined by the baudrate selected, is only part 

of the total communication time. 

503 Coasting stop 

Value: 
Digital input (DIGITAL INPUT) 

Serial communication (SERIAL PORT) 

Logic and (LOGIC AND) 

*Logic or (LOGIC OR) 

[0] 

[1] 

[2] 

[3] 

In parameters 503-508, a choice can be made 

to control the frequency converter via the digital 
inputs and/ or via serial communication. 
If Serial communication [1] is selected, the command 
in question can only be activated if a command 
is given via serial communication. 
If Logic and [2] is selected, the function must in 

addition be activated via a digital input. 

The table below shows when the 
is coasting when Digital input [0], 

[1], Logic and [2] or Logic or [3] 

i NB!: 
Please note that terminal 

control word are active in 

motor is running and 

Serial communication 
has been selected. 

27 and bit 03 of the 

the case of logic '0'. 

OWN lin701101 FgeTill eormiCalibillph111 
Serial 

KI. com.Function 
27 

Serial 
KI. 27 com.Function 

0 0 Coasting 0 0 Coasting 
0 1 Coasting 0 1 Motor run. 
1 0 Motor run. 1 0 Coasting 
1 1 Motor run. 

11111r176PoWancell.111/01N1WMOMMEMEMII 
Serial 

1 1 Motor run. 

Serial 
KI. 27 com.Function KI. 

27 
com.Function 

0 0 Coasting 0 0 Coasting 
0 1 Motor run. 0 1 Coasting 
1 0 Motor run. 1 0 Coasting 
1 1 Motor run. 1 1 Motor run. 
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504 DC brake 
: 

IlVa ue: 
Digital input (DIGITAL INPUT) 

Serial communication (SERIAL PORT) 

Logic and (LOGIC AND) 

*Logic or (LOGIC OR) 

See functional description under parameter 

503 Coasting. 

The table below shows when the motor is 

running and is DC-braking when Digital input 
[0], Serial communication [1], Logic and [2] or 

Logic or [3] has been selected. 

I NB!: 

110 
Please note that DC braking inverse [3] via 

terminal 19, terminal 27 and bit 03 of the 

control word is active in the case of logic '0'. 

[0] 

[1] 

[2] 

[3] 

Dk7italliM11101 ISM./Mareiffiggiffalii1110 
Serial 

Term. com.Function 
19/27 

Serial 
Term. com.Function 
19/27 

0 0 DC-brake 0 DC-brake 
0 1 DC-brake 0 1 Motor run. 
1 0 Motor run. DC-brake 
1 1 Motor run. 1 1 Motor run. 

rilingrrgarki[31MR, rgarLgieM74121.11. 
Serial Serial 

Term. com.Function 
19/27 

Term. com.Function 
19/27 

0 0 DC-brake 0 0 DC-brake 
0 1 Motor run. 0 1 DC-brake 
1 0 Motor run. 1 0 DC-brake 
1 1 Motor run. 1 1 Motor run. 

505 Start 
(START) 

U:t12D3 

Digital input (DIGITAL INPUT) 

Serial communication (SERIAL PORT) 

Logic and (LOGIC AND) 

*Logic or (LOGIC OR) 

See functional description under parameter 
503 Coasting. 

[0] 

[1] 

[2] 

[3] 

The table below shows when the motor has stopped 
and gives the situations in which the frequency 

MG.80.A2.02 - VLT is a registered Danfoss trademark 
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converter has a start command when Digital input 
[0], Serial communication [1], Logic and [2] or 
Logic or [3] has been selected. 

0110111Cliigiralim7,71t KA ETAT/ eot=r6firrairaTio111[111]. 
Serial 

KI.18 comFunction 
Serial 

KI.18 com.Function 
0 0 Stop 0 0 Stop 
0 1 Stop 0 1 Start 
1 0 Start 1 0 Stop 
1 1 Start 1 1 Start 

OMILIT7iffrarg11-21 LrgicM7181 
Serial Serial 

KI.18 com.Function KI.18 comFunction 
0 0 Stop 0 0 Stop 
0 1 Stop 0 1 Start 
1 0 Stop 1 0 Start 
1 1 Start 1 1 Start 

=me: 
*Digital input (DIGITAL INPUT) 

Serial communication (SERIAL PORT) 

Logic and (LOGIC AND) 

Logic or (LOGIC OR) 

See functional description under parameter 
503 Coasting. 

The table below shows when the motor is running 

clockwise and anti-clockwise when Digital input 
[0], Serial communication [1], Logic and [2] or 
Logic or [3] has been selected. 

[0] 

[1] 

[2] 

[3] 
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IIIIMigiffitTonit [0]11111 11315757inunic7ffrafilill 
Serial 

K1.19 com.Function 
Serial 

KI.1 9 corn Function 
0 0 Clockwise 0 0 Clockwise 
0 1 Clockwise 0 1 Clockwise 
1 0 Counter- 

clock. 
1 0 Clockwise 

1 1 Counter- 
clock. 

1 1 Counter- 
clock. 

TegiNaw-raclIM LroVicW81 
Serial Serial 

KI.1 9 com.Function KI.1 9 corn Function 
0 0 Clockwise 0 0 Clockwise 
0 1 Clockwise 0 1 Counter- 

clock. 
1 0 Clockwise 1 0 Counter- 

clock. 
1 1 Counter- 

clock. 
1 1 Counter- 

clock. 

I : 

- 

(SELECTING OF SPEED) 

Digital input (DIGITAL INPUT) 

Serial communication (SERIAL PORT) 

Logic and (LOGIC AND) 

*Logic or (LOGIC OR) 

See functional description under parameter 
503 Coasting. 

[0] 

[1] 

[2] 

[3] 

The table below shows the Setup (parameter 
002 Active Setup) that has been selected via 

Digital input [0],Serial communication [1], Logic 
and [2] or Logic or [3]. 

The table also shows the preset reference (parameters 

211-214 Preset reference) that has been selected 
via Digital input [0], Serial communication [1], 

Logic and [2] or Logic or [3]. 
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MTgreallirailrlit PI 
Bus 
msb 

Bus 
sb 

Setup/Pre- 
set 

msb 

Setup/Pre- 
set 

Isb 

Setup nr. 

Preset ref. 

no. 
0 0 0 0 1 

0 0 0 1 2 
0 0 1 0 3 
0 0 1 1 4 
0 1 0 0 1 

0 1 0 1 2 
0 1 1 0 3 
0 1 1 1 4 
1 0 0 0 1 

1 0 0 1 2 
1 0 1 0 3 
1 0 1 1 4 
1 1 0 0 1 

1 1 0 1 2 
1 1 1 0 3 
1 1 1 1 4 

IIIIIMIINESMS eoftr"77T-numiritionfill1 
Bus 
msb 

Bus 
sb 

Setup/Pre- 
set 

msb 

Setup/Pre- 
set 
Isb 

Setup nr. 

Preset ref. 

no. 
0 0 0 0 1 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 1 

0 1 0 0 2 
0 1 0 1 2 
0 1 1 0 2 
0 1 1 1 2 
1 0 0 0 3 
1 0 0 1 3 
1 0 1 0 3 
1 0 1 1 3 
1 1 0 0 4 
1 1 0 1 4 
1 1 1 0 4 
1 1 1 1 4 

IIIMINEINIMMIIIIIErergfirlirol[2] 
Bus 
msb 

Bus 
sb 

Setup/Pre- 
set 
msb 

Setup/Pre- 
set 
Isb 

Setup nr. 

Preset ref. 

no. 
0 0 0 0 1 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 1 

0 1 0 0 1 

0 1 0 1 2 
0 1 1 0 1 

0 1 1 1 2 
1 0 0 0 1 

1 0 0 1 1 

1 0 1 0 3 
1 0 1 1 3 
1 1 0 0 1 

1 1 0 1 2 
1 1 1 0 3 
1 1 1 1 4 
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WiiiiiMONOWSLogiC 6413111191W-Mt-tg, 
Bus 
msb 

Bus 
sb 

Setup/Pre- 
set 
msb 

Setup/Pre- 
set 
Isb 

Setup nr. 

Preset ref. 

no. 
0 0 0 0 1 

0 0 0 1 2 
0 0 1 0 3 
0 0 1 1 4 
0 1 0 0 2 
0 1 0 1 2 
0 1 1 0 4 
0 1 1 1 4 
1 0 0 0 3 
1 0 0 1 4 
1 0 1 0 3 
1 0 1 1 4 
1 1 0 0 4 
1 1 0 1 4 
1 1 1 0 4 
1 1 1 1 4 
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509 - 532 Data read-out 

Value: 
Parame- 
ter no. 

Description Display text Unit Updating 
interval 

509 Resulting reference (REFERENCE %) 80 msec. 
510 Resulting reference funitl (REFERENCE [UNIT]) Hz, rpm 80 msec. 
511 Feedback funitl (FEEDBACK) Par. 415 80 msec. 
512 Freguencv [Hzl (FREQUENCY) Hz 80 msec. 
513 User-defined read-out (CUSTOM READOUT) Hz x scaling 80 msec. 
514 Motor current [Al (CURRENT) Amp 80 msec. 
515 Power [kW[ (POWER KW) kW 80 msec. 
516 Motor voltage M (POWER HK) HP 80 msec. 
517 Motor voltage M (MOTOR VOLT) VAC: 80 msec. 
518 DC link voltage M (DC LINK VOLTAGE) Von 80 msec. 
519 Thermal load, motor [%] (MOTOR TEMPERATURE) 80 msec. 
520 Thermal load, VLT [ %] (VLT TEMPERATURE) 80 msec. 
521 Digital input (DIGITAL INPUT) Binary 80 msec. 
522 Terminal 53, analog input [V] (TERMINAL 53, ANALOG 

INPUT) 
Volt 20 msec. 

523 Terminal 54, analog input [V] (TERMINAL 54, ANALOG 
INPUT) 

Volt 20 msec. 

524 Terminal 60, analogue input 

[mA] 

(TERMINAL 60, ANALOG 
INPUT) 

mA 20 msec. 

525 Pulse reference [Hz] (PULSE REFERENCE) Hz 20 msec. 
526 External reference [ %l (EXTERNAL REFERENCE) 20 msec. 
527 Status word (STATUS WORD HEX) Hex 20 msec. 
528 Heat sink temperature [°C] (HEAT SINK TEMP.) °C 1.2 sec. 
529 Alarm word (ALARM WORD, HEX) Hex 20 msec. 
530 Control word (VLT CONTROL WORD. HEX) Hex 2 msec. 
532 Extended status word (STATUS WORD) Hex 20 msec. 

These parameters can be read out via the serial 

communication port and via the display. See also 

parameters 007-010 Display read-out. 

Resulting reference, parameter 509: 

gives a percentage for the resulting reference in the 
range from Minimum reference, Refmlly to Maximum 

reference, RefmAx. See also Reference handling. 

Resulting reference [unit], parameter 510: 

gives the resulting reference by means of the 

unit Hz in Open loop (parameter 100). In Closed 
loop, the reference unit is selected in parameter 
415 Units with closed loop. 

142 

Feedback [unit], parameter 511: 

gives the resulting feedback value by means of 
the unit/scaling selected in parameters 413, 414 
and 415. See also Feedback handling. 

Frequency [Hz], parameter 512: 
gives the output frequency from the 
frequency converter. 

User-defined read-out, parameter 513: 

gives a user-defined value calculated on the basis 

of the present output frequency and unit, as well as 

the scaling in selected in parameter 005 Max. value 

of user-defined read-out. The unit is selected in 

parameter 006 Unit for user-defined read-out. 

Motor current [A], parameter 514: 
Gives the motor phase current measured 

as an effective value. 

Power [kW], parameter 515: 
Gives the present power absorption of the motor in kW. 

Power [HP], parameter 516: 
Gives the present power absorption of the motor in HP. 
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Motor voltage, parameter 517: 

Gives the voltage fed to the motor. 

DC link voltage, parameter 518: 

Gives the intermediate circuit voltage of the 

frequency converter. 

Thermal load, motor [ %], parameter 519: 

Gives the calculated/estimated thermal load on 

the motor. 100 % is the cut-out limit. See also 

parameter 117 Motor thermal protection. 

Thermal protection, VLT [%], parameter 520: 
Gives the calculated/estimated thermal load on the 

frequency converter. 100 % is the cut-out limit. 

Digital input, parameter 521: 

Gives the signal status of the 8 inputs (16, 17, 18, 

19, 27, 29, 32 and 33). Input 16 corresponds 
to the bit to the extreme left. 

'0' = no signal, '1' = signal connected. 

Terminal 53, analogue input [V], parameter 522: 
Gives the voltage value of the signal on terminal 53. 

Terminal 54, analogue input [V], parameter 523: 
Gives the voltage value of the signal on terminal 54. 

Terminal ermine! 60, analogue input [mA], 
parameter 524: 

Gives the current value of the signal on terminal 60. 

Pulse reference [Hz], parameter 525: 
Gives a pulse frequency in Hz connected to 

one of the terminals 17 and 29. 

External reference, parameter 526: 
Gives the sum of external references as a percentage 
(sum of analog/pulse/serial communication) in 

the range from Minimum reference, RefmiN to 
Maximum reference, RefmAx. 

Status word, parameter 527: 
Gives the present status word of the frequency 
converter in Hex. 

Heat sink temperature, parameter 528: 
Gives the present heat sink temperature of the 
frequency converter. The cut-out limit is 90 ± 5 °C/41 
F, while cutting back in is effected at 60 ± 5 °C/41 F. 
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Alarm word, parameter 529: 

Gives a Hex code for the alarm on the frequency 

converter. SeeWarning words 1+2 and Alarm word. 

Control word, parameter 530: 

Gives the present control word of the frequency 
converter in Hex. 

Warning word, parameter 531: 
Indicates in Hex whether there is a warning 
on the frequency converter. See Warning 

words 1+2 and Alarm word. 

Extended status word, parameter 532: 
Indicates in Hex code whether there is a warning 
on the frequency converter. See Warning 

words 1+2 and Alarm word. 

143 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 505 of 543



 

533 Display text 1 

(DISPLAY TEXT ARRAY 1) 

Max. 20 characters [>000000000.0000000000q 

unction: 
Here, a text of max. 20 characters can be written that 

will be shown in display line 1, provided LCP display 

text [27] has been selected in parameter 007 Large 

display read-out. Example of display text. 

0 
tCEANIWOSVSTEM-M072 

I (sir. 

,ULT NO.8 
SETUP 

1 

AUTO REMOTE RUNNING 

rn 

Write the required text via serial communication. 

A D 

I 

Value: 
Max. 8 characters [>0000000<] 

Here, a text of max. 8 characters can be written 

that will be shown in display line 2, providedLCP 
display text [27] has been selected in parameter 

007 Large display read-out. 

Write the required text via serial communication. 

" . 

: 

a ue: 
0 - 16384 decimal (0 - 4000 Hex) * 0 

till111.111=11111111.1.11 
Via the serial communication port, this parameter 
allows writing of a bus feedback value which will then 

form part of the feedback handling (see Feedback 
handling). Bus feedback 1 will be added to any 

feedback value registered on terminal 53. 

Description(pflictioice:-_-; 

Write the required bus feedback value via 

serial communication. 
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536 Bus feedback 2 

(BUS FEEDBACK2) 
w2tAGE, 

0 - 16384 decimal (0 - 4000 Hex) * 0 

Via serial communication, a bus feedback value could 
be written in this parameter that would subsequently 
become part of the feedback handling system (see 

Feedback handling). Bus feedback 2 will be added 
to any feedback value on terminal 54. 

Write the required bus feedback value via 
the serial communication. 

NB!: 

114 
Parameters 555 Bus time interval and 

556 Bus time interval function are only 
active when FC protocol [0] has been 

selected in parameter 500 Protocol. 

555 Bus time interval 

Value: 
1 - 65534 sec. * 60 sec. 

In this parameter, the time is set which is expected 
to pass as a maximum between the receipt of two 
telegrams in a row. If this time is exceeded, the 
serial communication is assumed to have stopped 
and the required reaction is set in parameter 

556 Bus time interval function. 

Set the required time. 
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556 Bus time interval function 

a ue: 
*Off (OFF) [0] 

Freeze output (FREEZE OUTPUT) [1] 

Stop (STOP) [2] 

Jogging (JOG FREQUENCY) [3] 

Max. output frequency (MAX FREQUENCY) [4] 

Stop and trip (STOP AND TRIP) [5] 

Function: 
In this parameter, the required reaction from the 

frequency converter is selected when the time set in 

parameter 555 Bus time interval has been exceeded. 

The output frequency of the frequency converter 
can be frozen at the present value at any given 

time, frozen at parameter 211 Preset reference 1, 

frozen at parameter 202 Max. output frequency, 
or stop and activate a cut-out. 
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Warning words 1+2 and Alarm word 
Warning word, extended status word and alarm 

word are shown in Hex format on the display. If 

there is more than one warning or alarm, a sum of 

the total warnings or alarms will be shown. 

The descriptions relating to the extended status word 
can be seen from in Status word as per FC protocol, 
and with respect to warning word, extended status 

word and alarm word, the descriptions can also be 

read out via the serial bus in parameter 531 Warning 

word, 532 Extended status word and 529 Alarm word. 

Hex code Extended status word 
00000001 Overvoltage control active 
00000002 Start delay 
00000004 Sleep boost active 
00000008 Sleep mode active 
00000010 Automatic motor adaptation 

completed 
00000020 Automatic motor adaptation 

running 
00000040 Reversing and start 
00000080 Ramp operation 
00000100 Reversing 
00000200 Speed = reference 
00000400 Running 
00000800 Local ref. = 0, 

Remote controlled ref. = 1 

00001000 OFF mode = 1 

00002000 Auto mode = 0, Hand mode = 1 

00004000 Start blocked 
00008000 Start blocked signal missing 
00010000 Freeze output 
00020000 Freeze output blocked 
00040000 Jogging 
00080000 Jog blocked 
00100000 Stand by 
00200000 Stop 
00400000 DC stop 
00800000 Drive ready 
01000000 Relay 123 active 
02000000 Drive ready 
04000000 Control ready 
08000000 Start prevented 
10000000 Profibus OFF3 active 
20000000 Profibus OFF2 active 
40000000 Profibus OFF1 active 
80000000 Reserved 
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Hex code Warning word 
00000001 Reference high 
00000002 Fault in EEprom on control card 
00000004 Fault in EEprom on power card 
00000008 HPFB bus timeout 
00000010 Serial communication timeout 
00000020 Overcurrent 
00000040 Current limit 
00000080 Motor thermistor 
00000100 Motor overtemperature 

Inverter overtemperature 00000200 
00000400 Undervoltage 
00000800 Overvoltage 
00001000 Voltage warning low 
00002000 Voltage warning high 
00004000 Line failure 
00008000 Live zero fault 
00010000 Under 10 Volt (terminal 50) 
00020000 Reference low 
00040000 Feedback high 
00080000 Feedback low 
00100000 Output current high 
00200000 Out of frequency range 
00400000 Profibus communication fault 
00800000 Output current low 
01000000 Output frequency high 
02000000 Output frequency low 
04000000 AMA - motor too small 
08000000 AMA - motor too big 
10000000 AMA - check par. 102, 103, 105 
20000000 AMA - check par. 102, 104, 106 
40000000 Reserved 
80000000 Reserved 

Bit (Hex) Alarm word 
00000001 Unknown fault 
00000002 Trip locked 
00000004 Auto-optimisation not OK 

HPFB bus timeout 00000008 
00000010 Serial communication timeout 
00000020 ASIC fault 
00000040 HPFP bus timeout 
00000080 Standard bus timeout 
00000100 Short-circuiting 

Switchmode fault 00000200 
00000400 Ground fault 
00000800 Current limit 
00001000 Overcurrent 
00002000 Motor thermistor 
00004000 Motor overheated 
00008000 Inverter overheated 
00010000 Undervoltage 
00020000 Overvoltage 
00040000 Line failure 
00080000 Live zero fault 
00100000 Heat sink temperature too high 
00200000 Motor phase W missing 
00400000 Motor phase V missing 
00800000 Motor phase U missing 
01000000 Profibus communication fault 
02000000 Inverter fault 
04000000 Output current low 
08000000 Safety stop 
10000000 Reserved 
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 Service functions 600-631 

This parameter group contains functions such as 

operating data, data log and fault log. 

VLT® 8000 AQUA 

It also has information on the nameplate data 

of the frequency converter. 
These service functions are very useful in connection 

with operating and fault analysis in an installation. 

600-605 Operating data 

Value: 
Parameter 
no. 

Description 
Operating data: 

Display text Unit Range 

600 Operating hours (OPERATING HOURS) Hours 0 - 130,000.0 
601 Hours run (RUNNING HOURS) Hours 0 - 130 000.0 
602 kWh counter (KWH COUNTER) kWh 
603 No. of cut-ins (POWER UPS) Nos. 0 - 9999 
604 No. of overtemps. (OVER TEMPS) Nos. 0 - 9999 
605 No. of overvoltages (OVER VOLTS) Nos. 0 - 9999 

These parameters can be read out via the 

serial communication port, as well as via the 

display in the parameters. 

Parameter 600 Operating hours: 
Gives the number of hours in which the frequency 
converter has been in operation. The value is saved 

every hour and when the power supply to the unit 

is cut off. This value cannot be reset. 

Parameter 601 Hours run: 
Gives the number of hours in which the motor has been 

in operation since being reset in parameter 61 9F?eset 

of hours-run counter. The value is saved every hour 

and when the power supply to the unit is cut off. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

Parameter 602 kWh counter: 
Gives the output power of the frequency converter. 
The calculation is based on the mean value in kWh over 

one hour. This value can be reset using parameter 618 
Reset of kWh counter. Range: 0 - depends on unit. 

Parameter 603 No. of cut-ins: 
Gives the number of cut-ins of supply voltage 
to the frequency converter. 

Parameter 604 No. of overtemps: 
Gives the number of overtemperature errors on the 
heat-sink of the frequency converter. 

Parameter 605 No. of overvoltages: 
Gives the number of overvoltages on the intermediate 

circuit voltage of the frequency converter. The count 
is only taken when Alarm 7 Overvoltage is active. 
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606 - 614 Data log 

Value: 
Parameter 
no. 

Description 
Data log: 

Display text Unit Range 

606 Digital input (LOG: DIGITAL INP) Decimal 0 - 255 
607 Control word (LOG: BUS COMMAND) Decimal 0 - 65535 
608 Status word (LOG: BUS STAT WD) Decimal 0 - 65535 
609 Reference (LOG: REFERENCE) 0 - 100 
610 Feedback (LOG: FEEDBACK) Par. 414 -999,999.999 - 

999,999.999 
611 Output frequency (LOG: MOTOR FREQ.) Hz 0.0 - 999.9 
612 Output voltage (LOG: MOTOR VOLT) Volt 50 - 1000 
613 Output current (LOG: MOTOR CURR.) Amp 0.0 - 999.9 
614 DC fink voltage (LOG: DC LINK VOLT) Volt 0.0 - 999.9 

With these parameters, it is possible to see up to 20 
saved values (data logs) - [1] being the most recent 
and [20] the oldest log. When a start command has 

been given, a new entry to the data log is made 

every 160 ms. If there is a trip or if the motor has 

stopped, the 20 latest data log entries will be saved 

and the values will be visible in the display. This is 

useful, in the case of service after a trip. 

The data log number is given in square brackets; [1] 

0 

[EXT,. REFERENCE, % 

[606 6:111:9L06:.DIGITALINPUT 

Data logs [1]-[20] can be read by first pressing 

[CHANGE DATA], followed by the [41 keys 

to change data log numbers. 
Parameters 606-614 Data log can also be read 

out via the serial communication port. 

Parameter 606 Data log: Digital input: 
This is where the latest log data are shown in decimal 

code, representing the status of the digital inputs. 
Translated into binary code, terminal 16 corresponds 
to the bit to the extreme left and to decimal code 
128. Terminal 33 corresponds to the bit to the 
extreme right and to decimal code 1. 

The table can be used, e.g., for converting a decimal 

number into a binary code. For example, digital 

40 corresponds to binary 00101000. The nearest 

smaller decimal number is 32, corresponding to a 

signal on ter-minal 18. 40-32 = 8, corresponds 
to the signal on terminal 27. 
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Terminal 16 17 18 19 27 29 32 33 
Decimal 
number 

128 64 32 16 8 4 2 1 

Parameter 607 Data log: Control word: 
This is where the latest log data are given in 

decimal code for the control word of the frequency 
converter. The control word read can only be 

changed via serial communication. 
The control work is read as a decimal number 
which is to be converted into hex. 

Parameter 608 Data log: Status word: 
This gives the latest log data in decimal 

code for the status word. 
The status word is read as a decimal number 
which is to be converted into hex. 

Parameter 609 Data log: Reference: 
This gives the latest log data for the resulting reference. 

Parameter 610 Data log: Feedback: 
This gives the latest log data for the feedback signal. 

Parameter 611 Data log: Output frequency: 
This gives the latest log data for the output frequency. 

Parameter 612 Data log: Output voltage: 
This gives the latest log data for the output voltage. 

Parameter 613 Data log: Output current: 
This gives the latest log data for the output current. 

Parameter 614 Data log: DC-link voltage: 
This gives the latest log data for the intermediate 
circuit voltage. 
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615 Fault log: Error code 

(F. LOG: ERROR CODE) 

VLIIKE 

[Index 1-10] Error Code: 0 - 99 

Function: 
This parameter makes it possible to see the reason 

why a trip (cut-out of the frequency converter) 

occurs. 10 [1-10] log values are stored. 
The lowest log number [1] contains the latest/most 
recently saved data value; the highest log number 
[10] contains the oldest data value. 
If there is a trip on the VLT 8000 AQUA, it is possible 
to see its cause, the time and possibly the values 

for output current or output voltage. 

Stated as an error code in which the number refers 

to a table in List of warnings and alarms. 

The fault log is only reset after manual initialization. 

(See Manual initialization). 

616 Fault log: Time 

(F. LOG: TIME) 

[Index 1-10] Hours: 0 - 130,000.0 

This parameter makes it possible to see 

the total number of hours run in connection 
with the 10 latest trips. 

10 [1-10] log values are stored. The lowest 
log number [1] contains the latest/most recently 

saved data value, while the highest log number 
[10] contains the oldest data value. 

The fault log is only reset after manual initialization. 

(See Manual initialization). 

617 Fault log: Value 

(F. LOG: VALUE) 

W:02328 

[Index 1 - 10] Value: 0 - 9999 

This parameter makes it possible to see the value at 

which a trip occurred. The unit of the value depends on 

the alarm active in parameter 615 Fault log: Error code. 
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The fault log is only reset after manual initialization. 

(See Manual initialization). 

618 Reset of kWh counter 
(RESET KWH COUNT) 

wita 
*No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

[0] 

[1] 

Function: 
Reset to zero of parameter 602 kWh counter. 

If Reset [1] has been selected and when the [OK] 

key is pressed, the kWh counter of the frequency 

converter is reset. This parameter cannot be 

selected via the serial port, RS 485. 

I N 131 : 

lapWhen the [OK] key has been activated, the 

reset has been carried out. 

619 Reset of hours-run counter 
(RESET RUN. HOUR) 

:4101111111111 
*No reset (DO NOT RESET) [0] 

Reset (RESET COUNTER) [1] 

Reset to zero of parameter 601 Hours-run. 

Cit cho cct: 

If Reset [1] has been selected and when the 
[OK] key is pressed, parameter 601 Hours-run 
is reset. This parameter cannot be selected 
via the serial port, RS 485. 

I N 131 : 

leWhen the [OK] key has been activated, the 

reset has been carried out. 

1 . " II 

LiValue: 
*Normal function (NORMAL OPERATION) [0] 

Function with de-activated inverter 

(OPER. W/INVERT.DISAB) [1] 

Control card test (CONTROL CARD TEST) [2] 

Initialisation (INITIALIZE) [3] 
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In addition to its normal function, this parameter 

can be used for two different tests. 

Furthermore, it is possible to reset to the default 

factory settings for all Setups, except parameters 

501 Address, 502 Baud rate, 600-605 Operating 

data and 615-617 Fault log. 

Normal function [0] is used for normal 

operation of the motor. 
Function with de-activated inverter [1] is selected 
if control is desired over the influence of the 
control signal on the control card and its functions 
- without the motor shaft running. 

Control card [2] is selected if control of the analog 

and digital inputs, analog and digital outputs, 
relay outputs and the control voltage of +10 
V is desired. A test connector with internal 

connections is required for this test. 

The test connector for the Control card [2] 

is set up as follows: 

connect 4-16-17-18-19-27-29-32-33; 
connect 5-12; 
connect 39-20-55; 
connect 42 - 60; 

connect 45-53-54. 

3 

Use the following procedure for the control card test: 

1. Select Control card test. 

2. Cut off the line supply and wait for the light 
in the display to go out. 

3. Insert the test plug (see preceding column). 

4. Connect to line. 

5. The frequency converter expects the [OK] key to 
be pressed (the test cannot be run without LCP). 

6. The frequency converter automatically 
tests the control card. 

7. Remove the test connector and press the 

[OK] key when the frequency converter 
displays "TEST COMPLETED". 

8. Parameter 620 Operating mode is automatically 
set to Normal function. 

If the control card test fails, the frequency converter 
will display "TEST FAILED". Replace the control card. 

150 

VLT® 8000 AQUA 

Initialisation [3] is selected if the factory setting 

of the unit is to be generated without resetting 

parameters 501 Address, 502 Baud rate, 600-605 
Operating data and 615-617 Fault log. 

Procedure for initialisation: 

1. Select Initialisation. 

2. Press the [OK] key. 

3. Cut off the line supply and wait for the light 

in the display to go out. 

4. Connect to line. 

5. Initialisation of all parameters will be carried out 

in all Setups with the exception of parameters 

501 Address, 502 Baud rate, 600-605 Operating 

data and 615-617 Fault log. 

Manual initialisation is another option.(See 
Manual initialization). 
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621 - 631 Nameplate 

Value: 
Parameter Description 

VLT® 8000 AQUA 

nr. Nameplate: 
621 Unit type 
622 Power component 
623 VLT ordering no. 
624 Software version no. 
625 LCP identification no. 
626 Database identification no. 
627 Power component identification no. 
628 Application option type 
629 Application option ordering no. 
630 Communication option type 
631 Communication option ordering no. 

The main data for the unit can be read from 

parameters 621 to 631 Nameplate via the display 

or the serial communication port. 

Parameter 621 Nameplate: Unit type: 
VLT type gives the unit size and line voltage. 

Example: VLT 8008 380-480 V. 

Parameter 622 Nameplate: Power component: 
This gives the type of power card fitted to the 

frequency converter. Example: STANDARD. 

Parameter 623 Nameplate: VLT ordering no.: 
This gives the ordering number for the VLT type 

in question. Example: 1757805. 

Parameter 624 Nameplate: Software version no.: 
This gives the present software version number 
of the unit. Example: V 1.00. 

Parameter 625 Nameplate: LCP identification no.: 
This gives the identification number of the LCP 

of the unit. Example: ID 1.42 2 kB. 

Parameter 626 Nameplate: Database 
identification no.: 
This gives the identification number of the softwares 
database. Example: ID 1.14. 

Parameter 627 Nameplate: Power Nameplate: 
identification no.: 
This gives the identification number of the database 
of the unit. Example: ID 1.15. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

Display text 

(DRIVE TYPE) 
(POWER SECTION) 
(ORDERING NO) 
(SOFTWARE VERSION) 
(LCP ID NO.) 
(PARAM DB ID) 
(POWER UNIT DB ID) 
(APPLIC. OPTION) 
(APPLIC. ORDER NO) 
(COM. OPTION) 
(COM. ORDER NO) 

Parameter 628 Nameplate: Application 
option type: 
This gives the type of application options fitted 
with the frequency converter. 

Parameter 629 Nameplate: Application 
option ordering no.: 
This gives the ordering number for the 

application option. 

Parameter 630 Nameplate: Communication 
option type: 
This gives the type of communication options 
fitted with the frequency converter. 

Parameter 631 Nameplate: Communication 
option ordering no.: 
This gives the ordering number for the 

communication option. 
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NB!: 
Parameters 700-711 for the relay card 

are only activated if a relay option card is 

installed in the VLT 8000 AQUA. 

S. 

This output activates a relay switch. 
Relay outputs 6/7/8/9 can be used for showing 
status and warnings. The relay is activated 
when the conditions for the relevant data 
values have been fulfilled. 

Relays 6, 7, 8, and 9 can be programmed with 
the same option as Relay 1. See parameter 
323, Relay 1 Output Functions, for a description 

of functions to choose from. 

See data choice and connections in Relay outputs. 

. . 

707 Relay 8, ON delay 

(RELAY8 ON DELAY) 

710 Relay 9, ON delay 

(RELAY9 ON DELAY) 

0 - 600 sec. * 0 sec. 

This parameter allows a delay of the cut-in time 

of relays 6/7/8/9 (terminals 1-2). 

Desc Oen o 
Enter the required value. 
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702 Relay 6, OFF delay 

(RELAY6 OFF DELAY) 

705 Relay 7, OFF delay 

(RELAY7 OFF DELAY) 

708 Relay 8, OFF delay 

: 11 

Value: 
0 - 600 sec. 

p 

p 

* 0 sec. 

This parameter is used to delay the cut-out time 

of relays 6/7/8/9 (terminals 1-2). 

Enter the required value. 
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 Electrical installation of the relay card 
The relays are connected as shown below. 

Relay 6-9: 

A-B make, A-C break 

Max. 240 V AC, 2 Amp. 

Max. cross-section: 1.5 mm 2 (AWG 28-16) 

Torque: 4.5 - 5 In lb 

Screw size: M2 

Relay 06 Relay 07 

e ee e ee 
6A 68 6C 7A 78 7C 000.100 10 

Relay 08 Relay 09 

e e e e e e 
8A 0 8C 9A 98 9C 000 000 

171,14447.11 

To achieve double isolation, the plastic foil must be 

mounted as shown in the drawing below. 

175110475.10 
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Status messages 
Status messages appear in the 4th line of the 

display - see example below. 

The left part of the status line indicates the active 

type of control of the frequency converter. 

The centre part of the status line indicates 

the active reference. 

The last part of the status line gives the present 

status, e.g. "Running°, "Stop" or "Stand by". 

80.0% 5.08A 2.15kW 

SETUP 

1 

AUTO RUNNING 
HAND LOCAL STOP 
OFF RAMPING 

JOGGING 

STAND BY 

Auto mode (AUTO) 

The frequency converter is in Auto mode, i.e. control 
is carried out via the control terminals and/or serial 

communication. See also Auto start. 

Hand mode (HAND) 
The frequency converter is in Hand mode, i.e. control 
is carried out via the control keys. See Hand start. 

OFF (OFF) 
OFF/STOP is activated either by means of the control 
key, or by the digital inputs Hand start and Auto start 
both being a logic "0". See also OFF/STOP 

Local reference (LOCAL) 
If LOCAL has been selected, the reference 
is set via the [+/-] keys on the control panel. 

See also Display modes. 
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Remote reference (REM.) 
If REMOTE has been selected, the reference 

is set via the control terminals or via serial 

communication. See also Display modes. 

Running (RUNNING) 
The motor speed now corresponds to the 

resulting reference. 

Ramp operation (RAMPING) 
The output frequency is now changed in 

accordance with the preset ramps. 

Auto-ramp (AUTO RAMP) 
Parameter 208 Automatic ramp-up/down is enabled, 

i.e. the frequency converter is trying to avoid a trip 
from overvoltage by increasing its output frequency. 

Sleep Boost (SLEEP .BST) 
The boost function in parameter 406 Boost 
setpoint is enabled. This function is only possible 
in Closed loop operation. 

Sleep mode (SLEEP) 
The energy saving function in parameter 403 
Sleep mode timer is enabled. This means that 

at present the motor has stopped, but that it will 

restart automatically when required. 

Start delay (START DEL) 
A start delay time has been programmed i 

parameter 111 Start delay. When the delay 

has passed, the output frequency will start by 

ramping up to the reference. 

Run request (RUN REQ.) 
A start command has been given, but the motor 
will be stopped until a Run permissive signal 

is received via a digital input. 

Jogging (JOG) 
Jog has been enabled via a digital input or 
via serial communication. 

Jog request (JOG REQ.) 
A JOG command has been given, but the motor 
will remain stopped until a Run permissive signal 

is received via a digital input. 

Freeze output (FRZ.OUT.) 
Freeze output has been enabled via a digital input. 

Freeze output request (FRZ.REQ.) 
A freeze output command has been given, but the 

motor will remain stopped until a Run permissive 

signal is received via a digital input. 
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Reversing and start (START F/R) 

Reversing and start [2] on terminal 19 (parameter 

303 Digital inputs) and Start [1] on terminal 18 

(parameter 302 Digital inputs) are enabled at the 

same time. The motor will remain stopped until 

one of the signals becomes a logic 0. 

Automatic Motor Adaptation running (AMA RUN) 

Automatic motor adaptation has been enabled in 

parameter 107 Automatic Motor Adaptation, AMA. 

Automatic Motor Adaptation completed 
(AMA STOP) 

Automatic motor adaptation has ben completed. 

The frequency converter is now ready for operation 

after the Reset signal has been enabled. Please 

note that the motor will start after the frequency 
converter has received the Reset signal. 

Stand by (STANDBY) 
The frequency converter is able to start the motor 
when a start command is received. 

Stop (STOP) 
The motor has been stopped via a stop signal 

from a digital input, [OFF/STOP] -buttom or 

serial communication. 

DC stop (DC STOP) 

The DC brake in parameter 114-116 has been enabled. 

DRIVE ready (UN. READY) 

The frequency converter is ready for operation, but 
terminal 27 is a logic "0" and/or a Coasting command 
has been received via the serial communication. 

Not ready (NOT READY) 

The frequency converter is not ready for 
operation, because of a trip or because OFF1, 

OFF2 or OFF3 is a logic 0. 

Start disabled (START IN.) 

This status will only be displayed if, in parameter 

599 Statemachine, Profidrive [1] has been selected 

and OFF2 or OFF3 is a logic 0. 

Exceptions XXXX (EXCEPTIONS XXXX) 
The microprocessor of the control card has stopped 
and the frequency converter is out of operation. 

The cause may be noise on the line, motor 

or control cables, leading to a stop of the 

control card microprocessor. 

Check for EMC-correct connection of these cables. 
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 List of warnings and alarms 
The table gives the different warnings and alarms 

and indicates whether the fault locks the frequency 

converter. After Trip locked, the line supply must be 

cut and the fault must be corrected. Reconnect the line 

supply and reset the frequency converter before being 

ready. A Trip can be reset manually in three ways 
1. Via the control key [RESET] 

2. Via a digital input 

3. Via serial communication 
In addition, an automatic reset may be selected 
in parameter 400 Reset function. 

VLT® 8000 AQUA 

Wherever a cross is placed under both Warning and 

Alarm, this can mean that a warning precedes the 
alarm. It can also mean that it is possible to program 
whether a given fault is to result in a warning or an 

alarm. This is possible, e.g. in parameter 117 Motor 
thermal protection. After a trip, the motor will be 

coasting and on the frequency converter alarm and 

warning will flash. If the fault is removed, only the 
alarm will flash. After a reset, the frequency converter 
will be ready to start operation again. 

0 

1 

D:-...e. plied 

10 Volts low (10 VOLT LOW) 

am! g 

X 

al 

locked 

2 Live zero fault (LIVE ZERO ERROR) X X X 
4 Mains imbalance (MAINS IMBALANCE) X 
5 Voltage warning high (DC LINK VOLTAGE HIGH) X 
6 Voltage warning low (DC LINK VOLTAGE LOW) X 
7 Overvoltage (DC LINK OVERVOLT) X X 
8 Undervoltage (DC LINK UNDERVOLT) X X 
9 Inverter overloaded (INVERTER TIME) X X 
10 Motor overloaded (MOTOR TIME) X X 
11 Motor thermistor (MOTOR THERMISTOR) X X 
12 Current limit (CURRENT LIMIT) X X 
13 Overcurrent (OVERCURRENT) X X X 
14 Ground fault (GROUND FAULT) X X 
15 Switch mode fault (SWITCH MODE FAULT) X X 
16 Short-circuit (CURR.SHORT CIRCUIT) X X 
17 Serial communication timeout (STD BUSTIMEOUT) X X 
18 HPFB bus timeout (HPFB TIMEOUT) X X 
19 Fault in EEprom on power card (EE ERROR POWER) X 
20 Fault in EEprom on control card (EE ERROR CONTROL) X 
22 Auto-optimisation not OK (AMA FAULT) X 
29 Heat-sink temperature too high (HEAT SINK OVERTEMP.) X X 
30 Motor phase U missing (MISSING MOT.PHASE U) X 
31 Motor phase V missing (MISSING MOT.PHASE V) X 
32 Motor phase W missing (MISSING MOT.PHASE W) X 
34 HBFB communication fault (HBFB COMM. FAULT) X X 
37 Inverter fault (GATE DRIVE FAULT) X X 
39 Check parameters 104 and 106 (CHECK P.104 & P.106) X 
40 Check parameters 103 and 105 (CHECK P.103 & P.106) x 
41 Motor too big (MOTOR TOO BIG) x 
42 Motor too small (MOTOR TOO SMALL) x 
60 Safety stop (EXTERNAL FAULT) x 
61 Output frequency low (FOUT < FLOW) x 
62 Output frequency high (FOUT > FHIGH) X 
63 Output current low (I MOTOR < I LOW) X X 
64 Output current high (I MOTOR > I HIGH) x 
65 Feedback low (FEEDBACK < FDB LOW) X 
66 Feedback high (FEEDBACK > FDB HIGH) X 
67 Reference low (REF. < REF. LOW) x 
68 Reference high (REF. > REF. HIGH) X 
69 Temperature auto derate (TEMP.AUTO DERATE) X 
99 Unknown fault (UNKNOWN ALARM) x x 

156 MG.80.A2.02 - VLT is a registered Danfoss trademark 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 518 of 543



 

Warnings 
A warning will flash in line 2, while an 

explanation is given in line 1. 

MAINS PHASE FAULT 

WARN. 3 

VLT® 8000 AQUA 

If an alarm is given, the present alarm number 
will be shown in line 2. Lines 3 and 4 of the 

display will offer an explanation. 

TRIP (RESET) 

ALPRM:12 7 
CURRENT LIMIT 

1 

Warnings and alarms 
WARNING 1 

Under 10 V (10 VOLT LOW) 
The 10 V voltage from terminal 50 on the 

control card is below 10 V. 

Remove some of the load from terminal 50, as the 10 

Volts supply is overloaded. Max. 17 mA/min. 590 II. 

WARNING/ALARM 2 

Live zero fault (LIVE ZERO ERROR) 

The current or voltage signal on terminal 53, 54 or 

60 is below 50% of the value preset in parameter 
309, 312 and 315 Terminal, min. scaling. 

WARNING/ALARM 4 

Mains imbalance (MAINS IMBALANCE) 
High imbalance or phase missing on the supply side. 

Check the supply voltage to the frequency converter. 

WARNING 5 

Voltage warning high 
(DC LINK VOLTAGE HIGH) 

The intermediate circuit voltage (DC) is higher than 

Voltage warning high, see table below. The controls 
of the frequency converter are still enabled. 

WARNING 6 

Voltage warning low (DC LINK VOLTAGE LOW) 

The intermediate circuit voltage (DC) is lower than 
Voltage warning low, see table below. The controls 
of the frequency converter are still enabled. 

WARNING/ALARM 7 

Overvoltage (DC LINK OVERVOLT) 

If the intermediate circuit voltage (DC) is higher than 

the Overvoltage limit of the inverter (see table below), 

the frequency converter will trip after a fixed period. 

The length of this period depends on the unit. 

Alarm/warning limits: 
VLT 8000 AQUA 3 x 200 - 240 V 

[VDC1 

3 x 380 
IVDCI 

- 480 V 3 x 550 
IVDC1 

- 600 V 

Undervoltage 211 402 557 
Voltage warning low 222 423 613 
Voltage warning high 384 762 943 
Overvoltage 425 798 975 

The voltages stated are the intermediate circuit 
voltage of the frequency converter with a tolerance 
of ± 5 %. The corresponding line voltage is the 
intermediate circuit voltage divided by 42. 

WARNING/ALARM 8 

Undervoltage (DC LINK UNDERVOLT) 

If the intermediate circuit voltage (DC) drops below 
the undervoltage limit of the inverter, the frequency 
converter will trip after a fixed period, the length 

of the period depending on the unit. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

Furthermore, the voltage will be stated in the display. 
Check whether the supply voltage matches the 
frequency converter, see Technical data. 

WARNING/ALARM 9 

Inverter overload (INVERTER TIME) 
The electronic, thermal inverter protection reports 
that the AFD is about to cut out because of an 

over-load (too high current for too long). The 

counter for electronic, thermal inverter protection 

gives a warning at 98% and trips at 100%, while 
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giving an alarm. The frequency converter cannot 

be reset until the counter is below 90%. 

The fault is that the frequency converter is overloaded 

by more than 100% for too long. 

WARNING/ALARM 10 

Motor overtemperature (MOTOR TIME) 

According to the electronic thermal protection (ETR), 

the motor is too hot. Parameter 117 Motor thermal 

protection allows a choice of whether the frequency 
converter is to give a warning or an alarm when the 
Motor thermal projection reaches 100%. The fault is 

that the motor is overloaded by more than 100% of the 

preset, rated motor current for too long. Check that the 
motor parameters 102-106 have been set correctly. 

WARNING/ALARM 11 

Motor thermistor (MOTOR THERMISTOR) 
The thermistor or the thermistor connection has 

been disconnected. Parameter 117 Motor thermal 
protection allows a choice of whether the frequency 
converter is to give a warning or an alarm. Check 
that the thermistor has been correctly connected 
between terminal 53 or 54 (analog voltage input) 

and terminal 50 (+ 10 V supply). 

WARNING/ALARM 12 

Current limit (CURRENT LIMIT) 
The current is higher than the value in parameter 
215 Current limit 'UM and the frequency converter 
trips after the time set in parameter 412 Trip 

delay overcurrent, lum has passed. 

WARNING/ALARM 13 

Overcurrent (OVER CURRENT) 
The inverter peak current limit (approx. 200% of 
the rated current) has been exceeded. The warning 

will last approx. 1-2 seconds, following which the 

frequency converter will trip and give off an alarm. 

Turn off the frequency converter and check whether 
the motor shaft can be turned and whether the motor 
size matches the frequency converter. 

ALARM: 14 

Ground fault (GROUND FAULT) (GROUND FAULT) 
There is a discharge from the output phases to 
ground, either in the cable between the AFD and 

the motor or in the motor itself. 

Turn off the frequency converter and remove 
the ground fault. 

ALARM: 15 

Switch mode fault (SWITCH MODE FAULT) 

Fault in the switch mode power supply 

(internal ± 15 V supply). 

Contact your Danfoss supplier. 
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ALARM: 16 

Short-circuiting (CURR. SHORT CIRCUIT) 

There is short-circuiting on the motor terminals 

or in the motor itself. 

Cut off the line supply to the frequency converter 
and remove the short-circuit. 

WARNING/ALARM 17 

Serial communication timeout (STD 

BUSTIMEOUT) 
There is no serial communication with the frequency 
converter. This warning will only be enabled if 

parameter 556 Bus time interval function has been 

set to a value different from OFF. 

If parameter 556 Bus time interval function has been 

set to Stop and trip [5], the frequency converter 
will first give off an alarm, then ramp down and 

finally trip while giving off an alarm. It is possible to 

increase parameter 555 Bus time interval. 

WARNING/ALARM 18 

HPFB bus timeout (HPFB TIMEOUT) 
There is no serial communication with the 
communication option card of the frequency converter. 

The warning will only be enabled if parameter 804 Bus 
time interval function has been set to anything but 
OFF. If parameter 804 Bus time interval function has 

been set to Stop and trip, the frequency converter 
will first give off an alarm, then ramp down and 
finally trip while giving off an alarm. 

Parameter 803 Bus time interval could 
possibly be increased. 

WARNING 19 

Fault in the EEprom on the power card 
(EE ERROR POWER) 

There is a fault on the power card EEPROM. The 

frequency converter will continue to function, but 
is likely to fail at the next power-up. Contact 
your Danfoss supplier. 

WARNING 20 
Fault in the EEprom on the control card 
(EE ERROR CONTROL) 
There is a fault in the EEPROM on the control 

card. The frequency converter will continue to 
function, but is likely to fail at the next power-up. 
Contact your Danfoss supplier. 

ALARM: 22 

Auto-optimisation not OK (AMA FAULT) 

A fault has been found during automatic motor 
adaptation. The text shown in the display 

indicates a fault message. 
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NB!: 
IVAMA can only be carried out if there are 

no alarms during tuning. 

CHECK 103, 105 [0] 
Parameter 103 or 105 has a wrong setting. Correct 

the setting and start AMA all over. 

LOW P.105 [1] 
The motor is too small for AMA to be carried out. 

If AMA is to be enabled, the rated motor current 
(parameter 105) must be higher than 35% of the rated 

output current of the frequency converter. 

ASYMMETRICAL IMPEDANCE [2] 
AMA has detected an asymmetrical impedance 

in the motor connected to the system. The 

motor could be defective. 

MOTOR TOO BIG [3] 
The motor connected to the system is too big for 
AMA to be carried out. The setting in parameter 

102 does not match the motor used. 

MOTOR TOO SMALL [4] 
The motor connected to the system is too small for 
AMA to be carried out. The setting in parameter 

102 does not match the motor used. 

TIME OUT [5] 
AMA fails because of noisy measuring signals. 

Try to start AMA all over a number of times, until 

AMA is carried out. Please note that repeated 
AMA runs may heat the motor to a level where 

the stator resistance RS is increased. In most 
cases, however, this is not critical. 

INTERRUPTED BY USER [6] 

AMA has been interrupted by the user. 

INTERNAL FAULT [7] 
An internal fault has occurred in the frequency 

converter. Contact your Danfoss supplier. 

LIMIT VALUE FAULT [8] 

The parameter values found for the motor are 

outside the acceptable range within which the 

frequency converter is able to work. 

MOTOR ROTATES [9] 

The motor shaft rotates. Make sure that the 

load is not able to make the motor shaft rotate. 

Then start AMA all over. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

VLT® 8000 AQUA 

ALARM 29 
Heat sink temperature too high (HEAT 
SINK OVER TEMP.): 
If the enclosure is Chassis or NEMA 1, the cut-out 
temperature of the heat-sink is 90°C. If NEMA 12 

is used, the cut-out temperature is 80°C. 
The tolerance is ± 5°C. The temperature fault 
cannot be reset, until the temperature of the 
heat-sink is below 60°C. 
The fault could be the following: 

- Ambient temperature too high 

- Too long motor cable 

- Too high switching frequency. 

ALARM: 30 
Motor phase U missing (MISSING MOT.PHASE U): 
Motor phase U between frequency converter 
and motor is missing. 

Turn off the frequency converter and check 
motor phase U. 
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 ALARM: 31 

Motor phase V missing (MISSING MOT.PHASE V): 
Motor phase V between frequency converter 
and motor is missing. 

Turn off the frequency converter and check 
motor phase V. 

ALARM: 32 

Motor phase W missing (MISSING MOT.PHASE U): 

Motor phase W between frequency converter 
and motor is missing. 

Turn off the frequency converter and check 
motor phase W. 

WARNING/ALARM: 34 

HPFB communication fault (HPFB COMM. FAULT) 
The serial communication on the communication 
option card is not working. 

ALARM: 37 

Inverter fault (GATE DRIVE FAULT): 

IGBT or the power card is defective. Contact 
your Danfoss supplier. 

Auto-optimization warnings 39-42 
Automatic motor adaptation has stopped, since 

some parameters have probably been set wrongly, 
or the motor used in too big/small for AMA to 
be carried out. A choice must thus be made 

by pressing [CHANGE DATA] and choosing 
"Continue" + [OK] or "Stop" + [OK]. 

If parameters need to be changed, select 
"Stop"; start up AMA all over. 

WARNING: 39 

CHECK PAR. 104, 106 

Parameters 104 Motor frequency fm,N, or 106 

Rated motor speed nm,N, have probably not 
been set correctly. Check the setting and 
select "Continue" or [STOP]. 

WARNING: 40 
CHECK PAR. 103, 105 

Parameter 103 Motor voltage, UM,N or 105 Motor 
current, Im,N has not been set correctly. Correct 
the setting and restart AMA. 

WARNING: 41 

MOTOR TOO BIG (MOTOR TOO BIG) 
The motor used is probably too big for AMA to be 

carried out. The setting in parameter 102 Motor 
power, PM,N may not match the motor. Check the 
motor and choose Continue or [STOP]. 
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WARNING: 42 
MOTOR TOO SMALL (MOTOR TOO SMALL) 
The motor used is probably too small for AMA to 

be carried out. The setting in parameter 102 Motor 
power, PM,N may not match the motor. Check the 

motor and select "Continue" or [STOP]. 

ALARM: 60 

Safety stop (EXTERNAL FAULT) 

Terminal 27 (parameter 304 Digital inputs) has been 
programmed for a Safety interlock [3] and is a logic "0". 

WARNING: 61 

Output frequency low (FOUT < FLOW) 

The output frequency is lower than parameter 
223 Warning: Low frequency, kow. 

WARNING: 62 
Output frequency high (FOUT > FHIGH) 

The output frequency is higher than parameter 
224 Warning: High frequency, fHIGH. 

WARNING/ALARM: 63 

Output current low (I MOTOR < I LOW) 

The output current is lower than parameter 221 

Warning: Low current, 'Low. Select the required 
function in parameter 409 Function in case of no load. 

WARNING: 64 
Output current high (I MOTOR > I HIGH) 
The output current is higher than parameter 222 
Warning: High current, 'HIGH. 

WARNING: 65 
Feedback low (FEEDBACK < FDB LOW) 

The resulting feedback value is lower than parameter 
227 Warning: Low feedback, FEkow. 

WARNING: 66 
Feedback high (FEEDBACK > FDB HIGH) 
The resulting feedback value is higher than parameter 

228 Warning: High feedback, FBHIGH 

WARNING: 67 
Remote reference low (REF. < REF LOW) 

The remote reference is lower than parameter 225 

Warning: Low reference, REFLow 

WARNING: 68 
Remote reference high (REF. > REF HIGH) 

The remote reference is higher than parameter 
226 Waming:High reference, REFHIGH. 

WARNING: 69 
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VLT® 8000 AQUA 

Temperature auto derate (TEMP.AUTO DERATE) 

The heat sink temperature has exceeded the 

maximum value and the auto derating function (par. 

411) is active. Warning: Temp. Auto derate. 

WARNING: 99 

Unknown fault (UNKNOWN ALARM) 
An unknown fault has occurred that connot 

be processed by the software. 

Contact your Danfoss supplier. 
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Special conditions 

Aggressive environments 
In common with all electronic equipment, a frequency 

converter contains a large number of mechanical and 

electronic components, all of which are vulnerable 

to environmental effects to some extent. 

The frequency converter should not 

therefore be installed in environments 
with airbom liquids, particles or gasses 

capable of affecting and damaging the elec-tronic 
components. Failure to take the necessary protective 

measures increases the risk of stoppages, thus 
reducing the life of the frequency converter. 

Liquids can be carried through the air and condense 

in the frequency converter. In addition to this, liquids 

may cause corrosion of components and metal parts. 

Steam, oil and salt water may cause corrosion 
of components and metal parts. In such 

environments, equipment with enclosure rating 

IP54/NEMA 12 is recommended. 

Airborne particles such as dust particles may 

cause mechanical, electrical or thermal failure 

in the frequency converter. 

A typical indicator of excessive levels of airborne 

particles is dust particles around the frequency 
converter fan. In very dusty environments, 
equipment with enclosure rating IP54/NEMA 12 

or a cabinet for IPOO/Chassis and IP20 /NEMA 
1 equipment is recommended. 

VLT® 8000 AQUA 

In environments with high temperatures and 

humidity, corrosive gases such as sulphur, nitrogen 

and chlorine compounds will cause chemical 
processes on the frequency converter components. 

Such chemical reactions will rapidly affect and 

damage the electronic components. 

In such environments, it is recommended that 
equipment is mounted in a cabinet with fresh 

air ventilation, keeping aggressive gases away 
from the frequency converter. 

I NB!: 
IVMounting frequency converter in aggressive 
environments will increase the risk of 

stoppages and furthermore considerably 
reduce the life of the drive. 

Before the installation of the frequency converter, the 

ambient air should be checked for liquids, particles 

and gasses. This may be done by observing existing 

installations in this environment. Typical indicators 

of harmful airborne liquids are water or oil on metal 

parts, or corrosion of metal parts. 

Excessive dust particle levels are often found 
on installa-tion cabinets and existing electrical 

installations. One indicator of aggressive airbom 

gasses is blackening of copper rails and cable 

ends on existing installations. 

162 MG.80.A2.02 - VLT is a registered Danfoss trademark 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 524 of 543



 

Calculation of resulting reference 
The calculation made below gives the resulting 

reference when parameter 210 Reference type is 

programmed for Sum [0] and Relative [1], respectively. 

Ext. ref. 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Ma. signal 

Te r m. 53 M 
Par. 310 Term. 53 Max. scaling - Par. 309 

Term. 53 Min. scaling 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 314 

Term. 60 frn 

Par. 316 Term. 60 Max. scaling - Par. 315 

Term. 60 Min. scaling 

Par. 210 Reference type is programmed = Sum [0]. 

Res. ref. 

VLT® 8000 AQUA 

External reference is the sum of references from 
terminals 53, 54, 60 and serial communication. 
The sum of these can never exceed parameter 

205 Max. reference. External reference can 

be calculated as follows: 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 211-214 

Preset ref. 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Ana. 

signal Term. 54 M 
Par. 313 Term. 54 Max. scaling - Par. 312 

Term. 54 Min. scaling 

+ serial corn. reference x (Par. 205 Max. ref. - Par. 

204 Min. ref.) 

100 

Par. 210 Reference type is programmed = Relative [1]. 

Res.ref. = 
External reference x Par. 211-214 Preset ref. 

100 

16384 (4000 Hex) 

External ref. + Par. 204 Min. ref. + Par. 418/419 

Setpoint 

(only in closed loop) 

Par. 204 Min. ref. + Par. 418/419 Setpoint (only in closed 

loop) 

Galvanic isolation (PELV)* 
PELV offers protection by way of extra low voltage. 

Protection against electric shock is considered to be 

ensured when the electrical supply is of the PELV 

type and the installation is made as described in 

locaVnational regulations on PELV supplies. 

In VLT 8000 AQUA all control terminals as well as 

terminals 1-3 (AUX relay) are supplied from or in 

connection with extra low voltage (PELV). 

Galvanic (ensured) isolation is obtained by fulfilling 

requirements concerning higher isolation and 
by providing the relevant creapage/clearance 
distances. These requirements are described 
in the EN 50178 standard. 

The components that make up the electrical 
isolation, as described below, also comply with the 

requirements concerning higher isolation and the 
relevant test as described in EN 50178. 
The galvanic isolation can be shown in three 

locations (see drawing below), namely: 

1. Power supply (SMPS) incl. signal isolation of UDC, 

indicating the intermediate current voltage. 

2. Gate drive that runs the IGTBs (trigger 

transformers/opto-couplers). 
3. Current transducers (Hall effect current 

transducers). 

550-600 V units do not meet PELV requirements. 

A motor thermistor connected to terminals 53/54 
must be double isolated to obtain PELV. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 163 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 525 of 543



 

Ground leakage current 
Ground leakage current is primarily caused by the 

capacitance between motor phases and the motor 
cable shield. See drawing on the following page. The 

size of the leakage current to the ground depends 
on the following factors, in order of priority: 

1. Length of motor cable 

2. Motor cable with or without shield 

3. Switching frequency 

4. RFI filter used or not 

5. Motor grounded on site or not 

The leakage current is of importance to safety 
during handling/operation of the frequency 
converter if (by mistake) the frequency converter 
has not been grounded. 

VLT® 8000 AQUA 

I 
I NB!: 

RCD 

Since the leakage current is > 3.5 mA, 

reinforced earthing/grounding must be 

established, which is required if EN 50178 is to 
be complied with. Never use ELCB relays (type 

A) that are not suitable for DC fault currents 

from three-phase rectifier loads. 

If ELCB relays are used, they must be: 

- Suitable for protecting equipment with a direct 
current content (DC) in the fault current 

(3-phase bridge rectifier) 

- Suitable for power-up with short pulse-shaped 
charging current to ground 
Suitable for a high leakage current (300 mA) 

L2 l 
I 

* I 

T T 

PEA 

L 

Rectifier 

AC Leakage 

I_ 

DC link 

I 

7 
IG8T 

U 

w. 

77 
DC Leakage 

_L 

AC + DC 

/ / / / / 
Leakage currents to ground 

<arth/Ptane/ 

Leakage 

lF 

r 
I 4- 

16C a C3, 

/ / / 
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Extreme running conditions 
Short circuit 

VLT 8000 AQUA is protected against short circuits 

by means of current measurement in each of the 

three motor phases. A short circuit between two 
output phases will cause an overcurrent in the 

inverter. However, each transistor of the inverter 

will be turned off individually when the short circuit 

current exceeds the permitted value. 

After 5-10 ms the driver card turns off the inverter 

and the AFD will display a fault code, although 

depending on impedance and motor frequency. 

Ground fault 
The inverter cuts out within 100 ms in case of an 

ground fault on a motor phase, although depending 
on impedance and motor frequency. 

Switching on the output 
Switching on the output between the motor and the 

AFD is fully permitted. It is not possible to damage 

VLT 8000 AQUA in any way by switching on the 
output. However, fault messages may appear. 

Motor-generated overvoltage 
The voltage in the intermediate circuit is increased 

when the motor acts as a generator. This 

occurs in two cases: 

1. The load drives the motor (at constant 
output frequency from the AFD), i.e. the 
load generates energy. 

2. During deceleration ("ramp-down") if the moment 
of inertia is high, the load is low and the 

ramp-down time is too short for the energy 

to be dissipated as a loss in the frequency 

converter, the motor and the installation. 

The control unit attempts to correct the ramp 

if possible. The inverter turns off to protect the 
transistors and the intermediate circuit capacitors 

when a certain voltage level is reached. 

Line drop-out 
During a line drop-out, VLT 8000 AQUA continues 

until the intermediate circuit voltage drops below the 
minimum stop level, which is typically 15% below 

VLT 8000 AQUA's lowest rated supply voltage. 

The time before the inverter stops depends on the line 

voltage before the drop-out and on the motor load. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 
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Static overload 
When VLT 8000 AQUA is overloaded (the current 
limit in parameter 215 Current limit, luki has been 

reached), the controls will reduce the output frequency 
in an attempt to reduce the load. 

If the overload is excessive, a current may 

occur that makes the frequency converter cut 

out after approx. 1.5 sec. 

Operation within the current limit can be limited in time 

(0- 60 s) in parameter 412 Trip delay overcurrent, lum. 
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 Peak voltage on motor 
When a transistor in the inverter is opened, the 

voltage across the motor increases by a dU/dt 
(dV/dt) ratio that depends on: 

- the motor cable (type, cross-section, length 

shielded/armored or unshielded/unarmored) 

- inductance 

The natural induction causes an overshot U p EAK in the 

motor voltage before it stabilises itself at a level which 

depends on the voltage in the intermediate circuit. The 

rise time and the peak voltage UpEAK affect the service 

life of the motor. If the peak voltage is too high, 

motors without phase coil insulation are the ones that 
will primarily be affected. If the motor cable is short (a 

few feet), the rise time and peak voltage are lower. 

As the length of motor cable increases, the rise time 

and peak voltage at the motor terminals increases. 

Because small motors are more likely to be affected 

by rapid voltage changes, it is sometimes necessary 
to provide proper filter between the output of the 

frequency converter and the motor. 

Data is measured using IEC 34-17. 

Cable 

length 
50 m/165 ft 
50 m/165 ft 
150 m/500 ft 
150 m/500 ft 

Line 

voltage 
380 V 
460 V 

380 V 

460 V 

Rise time 
0.3 psec. 
0.4 psec. 
1.2 psec. 
1.3 psec. 

Peak 

voltage 
850 V 

950 V 

1000 V 

1300 V 

Cg 147 Crl, 4.f.' 

Cable 

length 
50 m/165 ft 
150 m/500 ft 

Line 

voltage 
380 V 

380 V 

Rise time 
0.1 psec. 
0.2 psec. 

Peak 

voltage 
900 V 

1000 V 

Cable 

length 
15 m/45 ft 

20 m/66 ft 

Line 

voltage 
460 V 

460 V 

Rise time 
670 V/psec. 
620 V/psec. 

Peak 

voltage 
815 W 
915 V 

crAT-F. :t.c7P2-rr,,-,.0ga,-..11-14..: 

Cable 

length 
20 m/66 ft 

Line 

voltage Rise time 
460 V 620 V/psec. 

Peak 

voltage 
760 V 
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Rise Peak dU/dt Cable Line 

length voltage time voltage 
35 m/115 ft 600 V 0.36 psec. 1360 V 3011 V/psec. 

Cable Line Rise Peak dU/dt 

length voltage time voltage 
35 m/115 ft 575 V 0.38 psec. 1430 V 2950 V/psec. 

Cable Line Rise Peak dU/dt 

length voltage time voltage 
13 m/43 ft 600 V 0.80 psec. 1122 V 1215 V/psec. 

Acoustic noise 
The acoustic interference from the frequency 
converter comes from two sources: 
1. DC intermediate circuit coils 

2. Integral fan. 

Below are the typical values measured at a distance 
of 1 meter/3 feet from the unit at full load: 

orgx.2.) ;9 v9 

IP20 /NEMA 1 units: 
IP54/NEMA 12 units: 

IP20 /NEMA 1 units: 
IP54/NEMA 12 units: 

IP20 /NEMA 1 units: 
IP54/NEMA 12 units: 

nir 
IP2O/NEMA 1 units: 
IP54/NEMA 12 units: 

IP20/NEMA 1 units: 

9-147 (rY Cq 

IP20 /NEMA 1 units: 

W 

IP20 /NEMA 1 units: 

50 dB(A) 
62 dB(A) 

61 dB(A) 

66 dB(A) 

70 dB(A) 

65 dB(A) 

70 dB(A) 
75 dB(A) 

62 dB(A) 

66 dB(A) 

75 dB(A) 
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Derating for ambient temperature 
The ambient temperature (TAmB,mAx) is the 
maximum temperature allowed. The average 

(TAmB,mAx) measured over 24 hours must be 

at least 5°C (41°F lower. 

VLT® 8000 AQUA 

If VLT 8000 AQUA is operated at temperatures 

above 45°C (113°F), a derating of the continuous 

output current is necessary. 

VLT 1018-8500. IP20 /Nomo 1 (480V-000V) 
VLT soos-eace. 0.54/14.1.1 12 (480V-800v) 

VLT 8006 -8072. 1P20/Plomo 1+ 
1P54/NEYA 12 (480V-600V) 

50 35 40 45 50 55 60 T414.4vO. 

Derating for air pressure 
Below 1000m/3300 ft altitude no derating is necessary. 

Above 1000m/3300 ft the ambient temperature (TAMB) 

or max. output current (Ivur,mAx) must be derated 
in accordance with the diagram below: 

Mo. output current 
or 40T 

Wm. at 100% 
putout current 

1761.151.10 

1. Derating of output current versus altitude at 

TAMB = max. 40°C (113°F) 
2. Derating of max. TAMB versus altitude at 

100% output current. 

VI! 8008-8072. 200-240V 1P20 /14E1441/1P54/NEVA12 
VI! 8018-8800. 580-480V/550-800V 1P20/HEMAI/1P54/1411812 - VLT 11006-8011. 380--480vi55e-00ev 1P20/NEItAI 
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 Derating for running at low speed 
When a centrifugal pump or a fan is controlled by a VLT 

8000 AQUA frequency converter, it is not necessary 

to reduce the output current at low speed because 

the load characterstic of the centrifugal pumps/fans, 

automatically ensures the necessary reduction. 

For CT (Constant Torque) applications, consult motor 
manufacturer for motor derating guideline based 

upon operating load and duty cycle. 

Derating for long motor cables or cables 
with larger cross-section 
VLT 8000 AQUA has been tested using 300m 
(1000 ft) unshielded /unarmoured cable and 150m 

(-500 feet) shielded/armored cable. 

VLT 8000 AQUA has been designed to work using 

a motor cable with a rated cross-section. Using 

motor cables with cross-section area greater than 

required for rated motor amps can increase cable 

capacitive leakage current to earth (ground). Total 

output current (motor amps + leakage amps) must 

not be allowed to exceed the rated VLT frequency 

converter output current value. 

Derating for high switching frequency 
A higher switching frequency (to be set in parameter 
407 - Switching frequency) leads to higher losses in 

the electronics of the frequency converter. 

VLT 8000 AQUA has a pulse pattern in which 

it is possible to set the switching frequency 
from 3.0- 10.0/14.0 kHz. 

The frequency converter will automatically derate 

the rated out-put current IVLT,N, when the switching 
frequency exceeds 4.5 kHz. 

In both cases, the reduction is carried out 

linearly, down to 60% of IVLT,N. 

The table gives the min., max. and factory-set 
switching frequencies for VLT 8000 AQUA units. 

VLT® 8000 AQUA 

Motor thermal protection 
The motor temperature is calculated on the basis 

of motor current, output frequency and time. See 

parameter 117, Motor thermal protection. 

t [s] 

2000 

1000 

6 
5 
4 
3 
2 

100 

60 
50 
40 
30 
20 

10 

a 
0 

1.0 1 2 1 4 1 6 1 8 2 0 

four= 1 X INN 

tour = 2 x imo4 

four = 0.2 x fo" 

0. 

Vibration and shock 
VLT 8000 AQUA has been tested according to a 

procedure based on the following standards: 

IEC 68-2-6: 
IEC 68-2-34: 

IEC 68-2-35: 

IEC 68-2-36: 

Vibration (sinusoidal) - 1970 
Random vibration broad-band 
- general requirements 
Random vibration broad-band 
- high reproducibility 
Random vibration broad-band 
- medium reproducibility 

VLT 8000 AQUA complies with requirements that 
correspond to conditions when the unit is mounted 
on the walls and floors of production premises, as 

well as in panels bolted to walls or floors. 

Air humidity 
VLT 8000 AQUA has been designed to meet the 

IEC 68-2-3 standard, EN 50178 pkt. 9.4.2.2/DIN 
40040, class E, at 40°C. 

Switchin fre kHz Min. Max. Fact See specifications under General technical data. 
VLT 8006-8032, 200 V 
VLT 8006-8011, 480 V 

3.0 14.0 4.5 
3.0 10.0 4.5 

VLT 8016-8062, 480 V 3.0 14.0 4.5 
VLT 8042-8062, 200 V 3.0 4.5 4.5 
VLT 8072-8600, 480 V 3.0 4.5 4.5 
VLT 8002-8011, 600 V 4.5 7.0 4.5 
VLT 8016-8032, 600 V 3.0 14.0 4.5 
VLT 8042-8062, 600 V 3.0 10.0 4.5 
VLT 8072-8300, 600 V 3.0 4.5 4.5 
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VLT® 8000 AQUA 

Efficiency 
To reduce energy consumption it is very important 

to optimize the efficiency of a system. The 

efficiency of each single element in the system 

should be as high as possible. 

1702M364.11 

Efficiency of VLT 8000 AQUA (rIvur) 

The load on the frequency converter has little effect 

on its efficiency. In general, the efficiency is the 

same at the rated motor frequency fM,N, regardless of 
whether the motor supplies 100% of the rated shaft 

torque or only 75%, i.e. in case of part loads. 

The efficiency declines a little when the switching 
frequency is set to a value of above 4 kHz 

(parameter 407 Switching frequency). 

Efficiency of the motor (rimaroR) 
The efficiency of a motorconnected to the frequency 

converter depends on the sine shape of the 

current. In general, the efficiency is just as good 
as with line operation. The efficiency of the motor 
depends on the type of motor. 

In the range of 75-100% of the rated torque, the 

efficiency of the motor is practically constant, both 
when it is controlled by the frequency converter 
and when it runs directly on line. 

In small motors, the influence from the U/f characteristic 
on efficiency is marginal; however, in motors from 
15 HP and up, the advantages are significant. 

In general, the switching frequency does not affect 

the efficiency of small motors. Motors from 15 HP 

and up have their efficiency improved (1-2%). This 

is because the sine shape of the motor current is 

almost perfect at high switching frequency. 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

Efficiency of the system (llsysrEM) 
To calculate the system efficiency, the efficiency 

of VLT 8000 AQUA (VLT) is multiplied by the 

efficiency of the motor (rimgroR): 

rtsysitm = 11VLT X limoToR 

Based on the graph outlined above, it is possible to 
calculate the system efficiency at different speeds. 
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Line supply interference/harmonics 
AFDs do not take current continously from 

the mains (line). The current is therefore 

non-sinusoidal and introduces harmonic currents 
into the distribution system. 

A Fourier analysis is used to analyze the various 

frequency components and their associated 
currents and voltages with respect to the base 

frequency (50 or 60 Hz). 

VLT® 8000 AQUA 

reduce the mains (line) current distortion by as much 

as 40% (depending upon other system components). 

Some of the harmonic currents might disturb 

communication equipment connected to the same 

transformer or cause resonance in connection 

with power-factor correction batteries. VLT 

8000 AQUA has been designed in accordance 
with the following standards: 

Harmonic currents 11 15 17 
- IEC 1000-3-4 

Frequency 50 Hz 250 Hz 350 Hz - IEEE 519-1992 
Frequency 60 Hz 300 Hz 420 Hz - IEC 22G/WG4 

The harmonics do not affect the power consumption 
directly, but increase the heat losses in the installation 

(transformer, cables). Consequently, in plants 

with a rather high percentage of rectifier load, 

it is important to maintain harmonic currents at 
a low level to avoid overload of the transformer 
and high temperature in the cables. 

Harmonic currents compared to the RMS input current: 

Input current 
IRMS 1.0 
11 0.9 
15 0.4 
17 0.3 
111-49 < 0.1 

To ensure low, harmonic currents, VLT 8000 AQUA 
has intermediate circuit coils as standard. This can 

- EN 50178 
- VDE 160, 5.3.1.1.2 

175NA34.00 

The voltage distortion on the line supply depends 

on the size of the harmonic currents multiplied by 

the line impedance for the frequency in question. 

The total voltage distortion THD is calculated 

on the basis of the individual voltage harmonics 

using the following formula: 

THD% = IUS ± U7 + ...WI (UN %of U) 

Power factor 
The power factor is the relation between 11 and IRMS. 

The power factor for 3-phase control 

x Ux Il xcos cot 

Power factor = x cos 4.ol = 
IRMS 1RMS 

since cow = 1 

The power factor indicates the extent to which the 

frequency converter imposes a load on the line supply. 

The lower the power factor, the higher the IRMS 

for the same HP performance. 

In addition, a high power factor indicates that the 
different harmonic currents are low. 
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 CE labelling 
What is CE labelling? 
The purpose of CE labelling is to avoid technical 

obstacles to trade within EFTA and the EU. The 

EU has introduced the CE label as a simple way 

of showing whether a product complies with the 

relevant EU directives. The CE label says nothing 

about the specifications or quality of the product. 
AFDS are regulated by three EU directives: 

The machinery directive (98/37/EEC) 

All machines with critical moving parts are covered by 

the machinery directive, which came into force on 1 

January 1995. Since an frequency converter is largely 

electrical, it does not fall under the machinery directive. 

However, if an frequency converter is supplied for 
use in a machine, we provide information on safety 

aspects relating to the frequency converter. We do 
this by means of a manufacturer's declaration. 
The low-voltage directive (73/23/EEC) 
AFDs must be CE labelled in accordance with the 

low-voltage directive, which came into force on 1 

January 1997. The directive applies to all electrical 

equipment and appliances used in the 50 - 1000 

Volt AC and the 75 - 1500 Volt DC voltage ranges. 

Danfoss CE labels in accordance with the directive 
and issues a declaration of conformity upon request. 
The EMC directive (89/336/EEC) 
EMC is short for electromagnetic compatibility. The 

presence of electromagnetic compatibility means 

that the mutual interference between different 

components/appliances is so small that the functioning 
of the appliances is not affected. 

The EMC directive came into force on 1 January 1996. 

Danfoss CE labels in accordance with the directive and 
issues a declaration of conformity upon request. In 

order that EMC-correct installation can be carried out, 

this manual gives detailed instructions for installation. 
In addition, we specify the standards which our 
different products comply with. We offer the filters that 
can be seen from the specifications and provide other 

types of assistance to ensure the optimum EMC result. 

In the great majority of cases, the frequency converter 
is used by professionals of the trade as a complex 
component forming part of a larger appliance, system 
or installation. It must be noted that the responsibility 
for the final EMC properties of the appliance, system 
or installation rests with the installer. 

What is covered 
The EU "Guidelines on the Application of Council 
Directive 89/336/EEC" outline three typical situations 

MG.80.A2.02 - VLT is a registered Danfoss trademark 
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of using an frequency converter. For each of these 

situations, explanations are offered as to whether 

the situation in question is covered by the EMC 

directive and must be CE labelled. 

1. The frequency converter is sold directly to the 

end-consumer. The frequency converter is for 
example sold to a DIY market. The end-consumer 
is a layman. He installs the frequency converter 
himself for use with a hobby machine, a kitchen 

appliance, etc. For such applications, the 

frequency converter must be CE labelled in 

accordance with the EMC directive. 

2. The frequency converter is sold for installation in 

a plant. The plant is built up by professionals of 

the trade. It could be a production plant or a 

heating/ventilation plant designed and installed by 

professionals of the trade. Neither the frequency 

converter nor the finished plant has to be CE 

labelled under the EMC directive. However, the 

unit must comply with the basic EMC requirements 

of the directive. The installer can ensure this by 

using components, appliances and systems that 
are CE labelled under the EMC directive. 

3. The frequency converter is sold as part of a 

complete system. The system is being marketed 

as complete. It could be e.g. an air-conditioning 
system. The complete system must be CE 

labelled in accordance with the EMC directive. 
The manufacturer who supplies the system can 

ensure CE labelling under the EMC directive 

either by using CE labelled components or by 

testing the EMC of the system. If he chooses 
to use only CE labelled components, he does 
not have to test the entire system. 
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Danfoss frequency converter and CE labeling 
CE labelling is a positive feature when used 

for its original purpose, i.e. to facilitate trade 

within the EU and EFTA. 

However, CE labelling may cover many different 

specifications. This means that is has to be checked 

what a given CE label specifically covers. 

The specifications covered can in fact be widely 

different. That is why a CE label can give the installer 

a false feeling of security when using an frequency 
converter as a component in a system or an appliance. 

We CE label our frequency converter in accordance 
with the low-voltage directive. This means that 

as long as the frequency converter is installed 

correctly, we guarantee that it complies with the 
low-voltage directive. We issue a declaration 

of conformity that confirms our CE labelling in 

accordance with the low-voltage directive. 

The CE label also applies to the EMC directive, on 

condition that the instructions given in this manual 

for EMC-correct installation and filtering have been 

followed. On this basis, a declaration of conformity 

in accordance with the EMC directive is issued. 

The manual gives detailed instructions for installation 

to ensure that your installation is EMC-correct. 
Furthermore, we specify which norms that are 

complied with by our different products. 

We offer the filters that can be seen from 

the specifications and gladly provide other 

types of assistance that can help you obtain 

the best EMC result. 
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Compliance with EMC directive 89/336/EEC 

In the great majority of cases, the frequency converter 

is used by professionals of the trade as a complex 
component forming part of a larger appliance, 

system or installation. It must be noted that the 

responsibility for the final EMC properties of the 
appliance, system or installation rests with the installer. 

As an aid to the installer, Danfoss has prepared 
EMC installation guidelines for the Power Drive 

System. The standards and test levels stated for 
Power Drive Systems are complied with, provided 
the right EMC-correct instructions for installation have 

been followed, see electrical installation. 
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Factory settings 

PN P er 

description 

001 Language 

Fa ory setting 

English 

VLT® 8000 AQUA 

Ra e Changes 

dunng 

operation 
Yes 

4-set p 

No 

Tx) - 

I. 8 
0 

Data 

tYPe 

5 

002 Active Setup Setup 1 Yes No 0 5 

003 Copying of Setup No copying No No 0 5 

004 LCP copy No copying No No 0 5 
005 Max value of user-defined readout 100.00 0 - 999.999,99 Yes Yes -2 4 

006 Unit for user-defined readout No unit Yes Yes 0 5 
007 Big display readout Frequency, % of max. Yes Yes 0 5 
008 Small display readout 1.1 Reference , Unit Yes Yes 0 5 

009 Small display readout 1.2 Motor current, A Yes Yes 0 5 

010 Small display readout 1.3 Power, HP Yes Yes 0 5 

011 Unit of local reference Hz Yes Yes 0 5 

012 Hand start on LCP Enable Yes Yes 0 5 

013 OFF/STOP on LCP Enable Yes Yes 0 5 

014 Auto start on LCP Enable Yes Yes 0 5 

015 Reset on LCP Enable Yes Yes 0 5 

016 Lock for data change Not locked Yes Yes 0 5 

017 Operating state at power-up, 

local control 

Auto restart Yes Yes 0 5 

100 Configuration Open loop No Yes 0 5 

101 Torque characteristics Automatic Energy 

Optimisation 

No Yes 0 5 

102 Motor power PM,N Depends on the unit 1.1-400 kW 

(1.5-600 HP 

No Yes 1 6 

103 Motor voltage, UM.N Depends on the unit 208/480/575 V No Yes 0 6 

104 Motor freguence, 60 Hz/50 Hz 24-120 Hz No Yes 0 6 

105 Motor current, IM.N Depends on the unit 0.01 - IV1 T MAX No Yes -2 7 

106 Rated motor speed, nM,N Depends on 

par. 102 Motor power 

100-60000 rpm No Yes 0 6 

107 Automatic motor adaptation,AMA Optimisation disable No No 0 5 

108 VT start voltage Depends on par. 103 0.0 - par. 103 Yes Yes -1 6 

109 Resonance dampening 100 % 0 - 500 % Yes Yes 0 6 

110 High brake-away torque 0.0 sec. 0.0 - 0.5 sec. Yes Yes -1 5 
111 Start delay 0.0 sec. 0.0 - 120.0 sec. Yes Yes -1 6 

112 Motor preheater Disable Yes Yes 0 5 

113 Motor preheater DC current 50 % 0 - 100 % Yes Yes 0 6 

114 DC braking current 50 % 0 - 100 % Yes Yes 0 6 
115 DC braking time OFF 0.0 - 60.0 sec. Yes Yes -1 6 

116 DC brake cut-In frequency OFF 0.0-par. 202 Yes Yes -1 6 
118 Motor power factor 0.75 0.50-0.99 No Yes 0 6 
117 Motor thermal protection ETR trip 1 Yes Yes 0 5 
119 Load compensation at low speed 100 % 0 - 300 % Yes Yes 0 6 
120 Load compensation at high speed 100 % 0 - 300 % Yes Yes 0 6 

121 Slip compensation 100 % -500 - 500 % Yes Yes 0 3 
122 Slip compensation time constant 0.50 sec. 0.05 - 5.00 sec. Yes Yes - 2 6 
123 Stator resistance Depends on the choice 

of motor 

No Yes - 4 7 

124 Stator reactance Depends on the choice 

of motor 

No Yes - 2 7 

) Global factory setting different from North American factory setting. 
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Factory settings 

VLT® 8000 AQUA 

PNUP eter 

# descriplon 

201 Output frequency low limit,fmilt 

Factory setting 

0.0 Hz 

Range 

0.0 - fmAx 

Changes 

during 

operation 

Yes 

4 

Yes 

so 

ver 

sion 

ex 
-1 

IPata 

type 

6 

202 Output frequency , f 60 Hz/50 Hz WIN -120 Hz Yes Yes -1 6 

203 Reference site Hand/Auto linked 

reference 

Yes Yes 0 5 

204 Minimum Ref ence, RefAmm 0.000 0.000-par. 100 Yes Yes -3 4 

205 Maximum Ref ence, RefMAX 60 Hz/50 Hz par. 100-999.999,999 Yes Yes -3 4 

206 Ramp-up time Depends on the unit 1 - 3600 Yes Yes 0 7 

207 Ramp-down time Depends on the unit 1 - 3600 Yes Yes 0 7 

208 Automatic ramp-up/down Enable Yes Yes 0 5 

209 Jog frequency 10.0 Hz 0.0 - par. 100 Yes Yes -1 6 
210 Reference type Preset reference/*Sum Yes Yes 0 5 

211 Preset Reference 1 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

212 Preset Reference 2 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

213 Preset Reference 3 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

214 Preset Reference 4 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

215 Current limit, lum 1.0 x 0,1-1,1 x lvur,fAl Yes Yes -1 6 

216 Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes 0 6 

217 Frequency bypass 1 120 Hz WIN -120 Hz Yes Yes -1 6 

218 Frequency bypass 2 120 Hz frviin, -120 Hz Yes Yes -1 6 

219 Frequency bypass 3 120 Hz fMIN -120 Hz Yes Yes -1 6 

220 Frequency bypass 4 120 Hz fMIN -120 Hz Yes Yes -1 6 

221 Warning: Low current, ILow 0.0 A 0.0 - par. 222 Yes Yes -1 6 

222 Warning: Higth current, IHIGH IVLT MAX Par. 221 - Ivur Max Yes Yes -1 6 

223 Warning: Low frequency 'Low 0.0 Hz 0.0 - par. 224 Yes Yes -1 6 

224 Warning: High frequency NIGH 120.0 Hz Par. 223 - par. 

202 (fmAx) 

Yes Yes -1 6 

225 Warning: Low reference RefLow -999,999.999 -999,999.999 - par. 

226 

Yes Yes -3 4 

226 Warning: Low reference Highicom 999,999.999 Par. 225 - 999,999.999 Yes Yes -3 4 

227 Warning: Low feedback FBLow -999,999.999 -999,999.999 - par. 

228 

Yes Yes -3 4 

228 Warning: High feedback FBHIGH 999,999.999 Par. 227 - 999,999.999 Yes Yes -3 4 

229 Initial ramp OFF 000.1-360.0 s No Yes -1 6 

230 Fill rate OFF 000000.001- 

999999.999 

Yes Yes -3 7 

231 Filled setpoint Par. 415 Par. 415 to par. 295 Yes Yes -3 4 ) Global factory setting different from North American factory setting. 

Changes during operation: 
"Yes" means that the parameter can be changed, 
while the frequency converter is in operation. 

"No" means that the frequency converter must be 

stopped before a change can be made. 

4-Setup: 
"Yes" means that the parameter can be programmed 

individually in each of the four setups, i.e. the 

same parameter can have four different data 
values. "No" means that the data value will 

be the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to be 

used when writing or reading to or from a frequency 
converter by means of serial communication. 

174 

Conversion index Conversion factor 
74 n 
2 -I no 
1 10 
0 1 

-1 01 
-2 0.01 
-3 0.001 
-4 nom 

Data type 

Data type shows the type and length of the telegram. 

Data type 
3 
4 
5 
6 
7 
9 

Description 
Integer 16 
Integer 32 

Unsigned 8 
Unsigned 16 
Unsigned 32 

Text string 
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Factory settings 

VLT® 8000 AQUA 

PN Parameter 

# desonptio_n 

300 Terminal 16 Digital input 

Factory setting 

Reset 

Range Changes 

du "rig 

ration 
Yes 

4-setup 

Yes 

Gonv 

son 

index 
0 

Data 

5 

301 Terminal 17 Digital input No operation Yes Yes 0 5 

302 Terminal 18 Digital input Start Yes Yes 0 5 

303 Terminal 19 Digital input Reversing Yes Yes 0 5 

304 Terminal 27 Digital input Safety interlock/ 

Coasting stop, 

inverse 

Yes Yes 0 5 

305 Terminal 29 Digital input Jog Yes Yes 0 5 

306 Terminal 32 Digital input No operation Yes Yes 0 5 

307 Terminal 33 Digital input No operation Yes Yes 0 5 

308 Terminal 53, analog input voltage No operation Yes Yes 0 5 

309 Terminal 53, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5 

310 Terminal 53, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5 

311 Terminal 54, analog input voltage No operation Yes Yes 0 5 

312 Terminal 54, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5 

313 Terminal 54, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5 

314 Terminal 60, analog input voltage Reference Yes Yes 0 5 

315 Terminal 60, min. scaling 4.0 mA 0.0 - 20.0 mA Yes Yes -4 5 
316 Terminal 60, max. scaling 20.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

317 Time out 10 sec. 1 - 99 sec. Yes Yes 0 

318 Function after time out Off Yes Yes 5 

319 Terminal 42, output 0 - ImAx 4-20 mA Yes Yes 0 5 

320 Terminal 42. output 
pulse scaling Yes Yes 0 6 

321 Terminal 42, output 0 - fmAx 0-20 mA Yes Yes 0 5 

322 Terminal 45, output, Yes Yes 
pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6 

323 Relay 1, output function No alarm Yes Yes 0 5 

324 Relay 01, ON delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6 

325 Relay 01, OFF delay 2.00 sec. 0 - 600 sec. Yes Yes 0 6 

326 Relay 2, output function Running Yes Yes 0 5 

327 Pulse reference, 

max frequency 

5000 Hz Depends on 

input terminal 

Yes Yes 6 

328 Pulse feedback, max. frequency 25000 Hz 0 - 65000 Hz Yes Yes 0 6 ) Coasting stop, inverse is global factory setting different from North American factory setting. 

Changes during operation: 
"Yes" means that the parameter can be changed, 
while the frequency converter is in operation. 

"No" means that the frequency converter must be 
stopped before a change can be made. 

4-Setup: 
"Yes" means that the parameter can be programmed 
individually in each of the four setups, i.e. the 
same para-meter can have four different data 
values. "No" means that the data value will 

be the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to be 
used when writing or reading to or from a frequency 
converter by means of serial communication. 
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Conversion index Conversion factor 
74 0.1 
2 100 
1 10 
0 1 

-1 0.1 
-2 0.01 
-3 0.001 
-4 0 0001 

Data e: 
ata type shows the type and length of the 

telegram. 
Data type Description 

3 
4 
5 
6 
7 
9 

Integer 16 
Integer 32 
Unsigned 8 

Unsigned 16 
Unsigned 32 
Text string 
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Factory settings 

P U P eter 

d ptlon 

400 Reset function 

a setti 

Infinate Automatic 

VLT® 8000 AQUA 

Range ages -setup 

0 ra 

Yes Yes 

g-onve - 

sloe 

nil 6X 

0 

Data 

type 

5 

401 Automatic restart time 10 sec. 0 - 600 sec. Yes Yes 0 6 

402 Flying start Enable Yes Yes -1 5 

403 Sleep mode timer Off 0 - 300 sec. Yes Yes 0 6 

404 Sleep frequency 0 Hz fMIN - Par. 405 Yes Yes -1 6 

405 Wake up frequency 60 Hz/*50 Hz Par. 404 - fMAx Yes Yes -1 6 

406 Boost setpoint 100% 1 - 200 % Yes Yes 0 6 

407 Switching frequency Depends on the 

unit 

3.0 - 14.0 kHz Yes Yes 2 5 

408 Interference reduction 

method 

ASFM Yes Yes 0 5 

409 Function in case of no 

load 

Warning Yes Yes 0 5 

410 Function at mains failure Trip Yes Yes 0 5 

411 Function at overtemper- 

ature 

Trip Yes Yes 0 5 

412 Trip delay overcurr ent, 

'um 

60 sec 0 - 60 sec. Yes Yes 0 5 

413 Minimum feedback, FBMIN 0.000 -999,999.999 - 

FBMIN 

Yes Yes -3 4 

414 Maximum feedback, 

FBmAx 

100.000 FBMIN - 999,999.999 Yes Yes -3 4 

415 Units relating to closed 

loop 

% Yes Yes -1 5 

416 Feedback conversion Linear Yes Yes 0 5 

417 Feedback calculation Maximum Yes Yes 0 5 

418 Setpoint 1 0.000 FBMIN - FBmAx Yes Yes -3 4 
419 Setpoint 2 0.000 FBMIN - FBmAx Yes Yes -3 4 

420 PID normal/inverse 

control 

Normal Yes Yes 0 5 

421 PID anti windup On Yes Yes -1 6 

422 PID start-up frequency 0 Hz fMIN - fuAx Yes Yes -1 6 

423 PID proportional qain 0.01 0.00 - 10.00 Yes Yes -2 6 
424 PID start-up frequency Off 0.01 - 9999.00 

s. (Off) 

Yes Yes -2 7 

425 PID differentiation time Off 0.0 (Oft) - 10.00 sec. Yes Yes -2 6 
426 PID differentiator gain 

limit 

5.0 5.0 - 50.0 Yes Yes -1 6 

427 PID Iowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6 
433 Motor alternation time 0 (OFF) 0 - 999 hrs Yes Yes 0 6 
434 Motor alteration function Ramp Ramp/Coast Yes Yes 0 6 

) Global factory setting different from North 
American factory setting 
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VLT® 8000 AQUA 

Factory settings 

PN 

500 

Parameter 

bon 

Protocol 

Factory setti 

FC 

Range as 

dun 

opera- 

bon 
Yes 

4-setup Go - 

v - 

son 
index 

Yes 0 

Data 

type 

5 

501 Address 001 Depends on 

par.500 

Yes No 0 5 

502 Baudrate 9600 BAUD Yes No 0 5 

503 Coasting LOGIC OR Yes Yes 0 5 

504 DC-brake LOGIC OR Yes Yes 0 5 

506 Start LOGIC OR Yes Yes 0 5 

506 Reversing DIGITAL INPUT Yes Yes 0 5 

507 Selection of Setup LOGIC OR Yes Yes 0 5 
508 Selection of Preset Reference LOGIC OR Yes Yes 0 5 

509 Data Read-out: Reference % No No -1 3 
510 Data Read-out: Reference Unit No No -3 4 

511 Data Read-out: Feedback No No -3 4 

512 Data Read-out: Frequency No No -1 6 

513 User Defined Read-out No No -2 7 

514 Data Read-out: Current No No -2 7 

515 Data Read-out: Power, kW No No 1 7 

516 Data Read-out: Power, HP No No -2 7 

517 Data Read-out: Motor Voltage No No -1 6 

518 Data Read-out: DC Link Voltage No No 0 6 
519 Data Read-out: Motor temp. No No 0 5 

520 Data Read-out: VLT Temp. No No 0 5 
521 Data Read-out: Digital Input No No 0 5 
522 Data Read-out: Terminal 53, Analog Input No No -1 3 

523 Data Read-out: Terminal 54, Analog Input No No -1 3 

524 Data Read-out: Terminal 60 Analog Input No No 4 3 

525 Data Read-out: Pulse reference No No -1 7 

526 Data Read-out: External Reference % No No -1 3 

527 Data Read-out: Status Word, Hex No No 0 6 
528 Data Read-out: Heat Sink Temperatur No No 0 5 

529 Data Read-out: Alarm Word, Hex No No 0 7 

530 Data Read-out: Control Word, Hex No No 0 6 

531 Data Read-out: Warning Word, Hex No No 0 7 

532 Data Read-out: Extended Status Word, Hex No No 0 7 

533 Display Text 1 No No 0 9 

534 Display Text 2 No No 0 9 

535 Bus Feedback 1 00000 No No 0 3 

536 Bus Feedback 2 00000 No No 0 3 

537 Data Read-out: Relay Status No No 0 5 

555 Bus Time Interval 60 sec. 1 to 99 sec. Yes Yes 0 5 

556 Bus Time Interval Function NO FUNCTION Yes Yes 0 5 
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 Factory settings 

a ate 

# description 

600 Operating data: Operating hours 

VLT® 8000 AQUA 

Facto sett Range Changes 

during 

o ration 
No 

4-setup 

No 

Con 

version 

index 
74 

Data 

type 

7 

601 Operating data: Hours run No No 74 7 

602 Operating data: kWh counter No No 2 7 

603 Operating data: No. of cut-ins No No 0 6 
604 Operating data: No. of overtemps No No 0 6 
606 Operating data: No. of overvoltages No No 0 6 
606 Data log: Digital input No No 0 5 
607 Data log: Control word No No 0 5 

608 Data log:Status word No No 0 6 
609 Data log: Reference No No -1 3 

610 Data log: Feedback No No -3 4 

611 Data log: Output frequency No No -1 3 

612 Data log: Output voltage No No -1 6 
613 Data log: r Output current No No -2 3 
614 Data log: DC link voltage No No 0 6 
615 Fault log: Error code No No 0 5 
616 Fault log: Time No No 0 7 

617 Fault log: Value No No 0 3 
618 Reset of kWh counter No reset Yes No 0 5 

619 Reset of hours-run counter No reset Yes No 0 5 

620 Operating mode Normal function Yes No 0 5 

621 Nameplate: Unit type No No 0 9 

622 Nameplate: Power component No No 0 9 

623 Nameplate: VLT ordering no. No No 0 9 

624 Nameplate: Software version no. No No 0 9 

625 Nameplate: LCP identification no. No No 0 9 

626 Nameplate: Database Identification no. No No -2 9 
627 Nameplate: Power component 

identification no. 

No No 0 9 

628 Nameplate: Application option type No No 0 9 
629 Nameplate: Application option ordering no. No No 0 9 
630 Nameplate: Communication option type No No 0 9 
631 Nameplate: Communication option ordering no. No No 0 9 

Changes during operation: Conversion index Conversion factor 
"Yes" means that the parameter can be changed, 74 0.1 

while the frequency converter is in operation. 2 100 

"No" means that the frequency converter must be 
1 10 

0 1 

stopped before a change can be made. -1 0.1 

4-Setup: 
"Yes" means that the parameter can be programmed 
individually in each of the four setups, i.e. the 
same parameter can have four different data 
values. "No" means that the data value will 

be the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to be 

used when writing or reading to or from a frequency 
converter by means of serial communication. 

178 

-2 0.01 

-3 0.001 
-4 0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data type Description 
3 Integer 16 

4 Integer 32 
5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

Old Toowoomba Rd Leichhardt SPS SP320 Operations and Maintenance Manual Volume 2.2

Q-Pulse Id TMS764 Active 29/01/2014 Page 540 of 543



 

Option Card (for the four relay option card) 

VLT® 8000 AQUA 

P 

# 

700 

P ete 

d Moe 

Factory setting e sh gee 

du ng 

operation 

4-se P Con - 

ver- 

sion 

0 

Da 

5 Relay 6, Output Function Running Yes Yes 
701 Relay 6, On Delay 000 sec. 0 to 600 sec. Yes Yes 0 6 

702 Relay 6, Off Delay 000 sec. 0 to 600 sec. Yes Yes 0 6 

703 Relay 7, Output Function NO FUNCTION Yes Yes 0 5 

704 Relay 7, On Delay 000 sec. 0 to 600 sec. Yes Yes 0 6 

705 Relay 7, Off Delay 000 sec. 0 to 600 sec. Yes Yes 0 6 

706 Relay 8, Output Function NO FUNCTION Yes Yes 0 5 

707 Relay 8, On Delay 000 sec. 0 to 600 sec. Yes Yes 0 6 
708 Relay 8, Off Delay 000 sec. 0 to 600 sec. Yes Yes 0 6 

709 Relay 9, Output Function NO FUNCTION Yes Yes 0 5 

710 Relay 9, On Delay 000 sec. 0 to 600 sec. Yes Yes 0 6 
711 Relay 9, Off Delay 000 sec. 0 to 600 sec. Yes Yes 0 6 
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A 

VLT® 8000 AQUA 

E 
Address 138 Earthing/Grounding of shielded/armored controlcables 45 

AEO 4 Efficiency 169 

AFD: 4 Electrical installation, 

Aggressive environments 162 Canto !cables 64 

Air humidity 168 EMC-correct electrical installation 52 

Alarm word 146 External 24 Volt DC supply: 18 

Alarms 156 Externals. 19 

Analog inputs 17, 106 Extreme running conditions 165 

Analog inputs. 4 

Analog outputs' 16, 17 

Anti windup 124 F 

Application functions 114 Factory settings 173 

Automatic motor adjustment,AMA: 16 Faultlog 148 

AWG 16 FC protocol 127 

Feedback 118 

Flyingstart 114 

B Frequencybypass 98 

Baud rate 128 Fuses 96 

Baudrate 138 

Broadcast 127 

Bus connection 63 G 

Bus feedbackl 144 Galvanic isolation (PELV)* 163 

General technical data 16 

Ground fault 165 

C Ground fault (GROUNDFAULT) 158 

Changing Parameter Data 76 Ground leakage current 164 

Cable lengths and cross-sections 18 Ground potential 45 

Cables 43 

CE labelling 171 

Conformal coating 14 H 

Connection example 67 Hand start 105 

Control and reply telegrams 127 Hand/Auto linked reference 95 

Control characteristics 18 Harmonics 170 

Control keys 70 Heat emission 44 

Control principle 19 High voltage test 44 

Cooling 40 

Correct earthing/grounding 45 
I 

interference/harmonics 170 

D Identifying the configuration of a VLT 19 

Data character 129 Initialization 75 

Data control byte 128 Initializing 17 

Datalog 148 Inputs and outputs 103 

Dataread-out 142 

Derating for air pressure 167 

Derating for ambient temperature 167 
L 

Derating for high switching frequency 168 
Language 77 

Digital inputs 103 LCP: 18 

Digital inputs. 4, 16 
Line drop-out 165 

Digital outputs' 17 
Line supply 16, 170 

Direction of IEC motor rotation 98 Line supply 3 x 380- 480 V 21 

Display mode 71 
Load and motor 84 

Display mode I 73 Low current 148 

Displaytext 144 Lowpass 125 
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M 
Manual initialization 118 

Mechanical installation 40 

Motor Alternation Time 126 

Motor frequency 86 

Motor-generated overvoltage 165 

Motorcurrent 86 

Motorpower 84 

Motorvoltage 85 

0 
Output data 16 

Parallel coupling of motors 99 

Parameter Data 76 

Peak voltage on motor 166 

PELV: 18 

Power factor 170 

Preset reference 98 

Programming 77 

Protection 19 

Protocols 127 

Pulse feedback 105 

Pulse input 17 

Pulse reference 105 

Pulse scaling 111 

Quick Menu 76 

R 
Ramp-downtime 144 

Ramp-uptime 95 

RCD 164 

Reference type 97 

References and Limits 93 

Relay outputs 18 

Relay01 113 

Resetfunction 114 

Resulting reference 163 

RFI switch 56 

Rotation 62 

RS 485 serial communication 18 

S 
screw sizes 55 

Safety regulations 6 

Serial communication 127 

MG.80.A2.02 - VLT is a registered Danfoss trademark 

VLT® 8000 AQUA 

Service functions 147 

Setup configuration 77 

Shielded/armored cables 43 

Short circuit 165 

Side-by-side 40 

Sleep mode 115 

Software version 3 

Spacing 40 

Static overload 165 

Status messages 154 

Switches 1-4 65 

Switching on the output 165 

Switchingfrequency 116 

T 
Technical data, line supply 3 x 200- 240 V 

Technical data, line supply 3 x 550- 600 V 

Telegram build-up 

Telegram communication 

Telegram length 

Tightening torque 

Torque characteristics 

Trip locked: 

U 
Use of EMC-correct cables 

V 
Ventilation 

VFD: 

25, 

20 

26, 27 

127 

127 

128 

55 

84 

18 

54 

44 

18 

Warning words 

Warnings 

Warnings and alarms 

Wrong earthing/grounding 

2 
24 Vott external DC supply 

146 

156 

156 

45 

63 

5 
50/60 Hz groundloops 45 
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